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CnOCOE OHHCTKH 3KH3KHX CPEJ 



Q6jiaCTb TCXHHKH 

5 JJpnnoQ H3o6peTeHHe cB^3aHO c cenapauneH h yAaJieHHeM coAepHcamnxca b khakoctjix 
npuMecefi, T.e. xhmhhcckhx coeAHHeHHH hjih BemecTB, npHcyTCTBHe KOTopbix b hchakocdix 
He^ejiaTejiBHO. IIoa xoiakoh cpeAOH HErace noHHMaeTca yraeBOAopoABi, yrjiepoACOAep>KamHe 
echakocth hjih BOAHBie pacTBopu. B ApyroM acneKTe ^aHHoe H3o6peTeHHe hmcct oTHOiueHHe 

K COpGeHTHBIM KOMII03HI^HHM 9 IIpOIIHTaHHblM KaTaJIH3aTOpOM, KOTOpbie npHrOAHBI RSISI 

10 BtiflejieHHa 3JieMeHTOB, coeAHHeHHH hjih BemecTB H3 xchakhx noTOKOB, 3a ctot ero 
noBBimeHHOH H36HpaTejiBHOCTH. Eme oahh acneicr H3o6peTeHHK cB^3aH c npou;eccoM 
npoH3BOACTBa cop6eHTOB 5 nponHTaHHBix KaTajiH3aTOpOM, ajdi Hcno jib3 osaHHH hx npn 
yAaneHHH npHMeceft hjih ^khakoctch. 



15 IIpeamecTBviomHil ypoeeHb tcxhhkh 

^aHHoe H3o6peTeHHe CBH3aHO KaK c npoueccoM o6pa6oTKH 3arpH3HeHHBix boabi, Maceji, 
yrneBOAopoAOB h dkhakhx yniepoACOAepacaiAHx iiotokob b o6meM, Tax h c npoueccoM 
Bbi6opoHHoro yAajieHHa MeTajuiOB, a30THCTBix coeAHHeHHH, cepoBOAopoAa h nponnx 

20 coeAHHeHHH cepBi, apoMaTH^ecKHx coeAHHeHHH, MHorosmepHBix apoMaTHHecKHx coeAHHeHHH, 
a TaK^ce oco6bdc pa3HOBHAHOcTeft yrjieBOAopoAOB b HacTHOcra. JlpH stom, b npoijecce 
npHMeH^eTCK ocoSbih cop6eHT, nponHTaHHBiH MaicpoHacTHijaMH KaTaJiH3aTopa, 
HcnojiB3yeMBift AJia OKHCJieHH^ H36paHHoro HexoAHoro BeiuecTBa hjih coeAHHeHHH. 
B TeneHHe AJiHTejiBHoro nepHOAa BpeMeHH nBrrajiHCB npHMeHHTB pa3jiHHHBie mctoahkh rsul 

25 cenapaijHH yrjieBOAopoAHBix >KHAKOCTeii H3 boabi h nponnx nojrapHBix pacTBopoB. B 
HacTHocra, cymecTBOBajia Heo6xoAHMOCTB b 3(f)^eKTHBHOM h 3KOHOMHHHOM npouecce 
BtiAeJieHHH Maceji hjih He^TenpoAyKTOB H3 boahbix cpeA. flaHHaa MeTOAHKa no3BOJiseT 
paiXHOHajiBHO HcnojiB30BaTB no KpaHHeft Mepe HeKOTopyio nacTb BBiAeneHHoro 3arpa3HeHHa 
AJIH noBTOpHoro I^HKJia. 

30 nocTOHHHaa noTpe6HOCTB HHAycTpnajiBHo pa3BHTBix CTpaH b He^TenpoAyicrax iiphboaht k 

TOMy, HTO BCe 60JIBIHHe HX 06*BeMBI TpaHCnOpTHpyiOTGH, BCJieACTBHe Hero, npOHCXOAHT HX 

yreHKa b OKpy>i<aiomyio cpeAy. Jlp* 6opb6bi c BpeAHBiM 3kohomhh6ckhm h 3KOJiorHHecKHM 
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B03fleacTBHeM bh6pocob He<|>TeiipoflyKTOB Ha oKpyacaiomyio cpe^y noaBHJiocb Ha cbct 
HecKOJiBKO MeTOflOB, HanpaBJieHHbix Ha orpaHHHeHHe nonaaaHH* Maceji h He<t>Tenpo#yKTOB, 
3arpH3HinomHx cpeay. IlpaKTHKa noKa3ana, hto Bee 3th mctoahkh KaK npaBHJio 
AoporocTonmH, TpyAoeMKH h He AocraraiOT oniHMajiBHoro pe3yjiBTaTa. 
5 Ajik Toro, HTo6bi H36e»caTb 6ojii>iiihx 3aTpaT h no^nac TpyflHonpeoaoJiHMbix npo6jieM, 
CBa3aHHbix c OT^eJieHHeM HOiflKocTeft ot >KH#KOCTeH, Bcer^a npHMeHHJiHCb a6cop6eHTbi, 
cnoco6cTByiomHe OT^ejieHHio yrjieBOflopo^oB ot boahbix pacTBopoB. TaKHe cop6HpyiomHe 
BemecTBa BHHTbiBajm (norjionjajiH) Macjia. CooTBeTCTBeHHO, s^^gkthbhbic cop6eHTbi 
£Ojdkhh norJioraTb nepBOHanajibHo yrneBOflopo^i-3aipfl3HHTejiH, a He BOfly. HHane roBopa, 
10 HaHjiynuiHMH MarepnajiaMH rjisl 3Toro kbjijhotch TaKHe, KOTopbie KaK rHflpo<|>o6Hbi , TaK h 
yrjieBOAOpo^oycTOHHHBbi. CpeOT a6cop6HpyiomHx MarepHajioB, npefljiaraeMbix rsisl 
yAaneHHH Maceji H3 bo#bi, 6buiH .npeBecHbie omuiKH, flpeBecHaa mena, HeKOTopbie rjiHHbi, 
nojiHMepHtie MaTepnajibi, i*ejuiiojio3HBie MaTepnajibi h MHorne apyrae. EojibiHHHCTBo 
cop6eHTOB, Hcnojib3yeMbix ajui Taicnx ijejieii, He^ocTaTOHHo 3$$eKTHBHbi h He MoryT 

15 npHMeHHTBCH BTOpHHHO, CjieflOBaTeJIbHO, HX Bbl6paCbIBaK)T HJIH yHHHTO^CaiOT BMeCTe c 

copSHpoBaHHbiM HeiJjTenpo^yKTOM. 

Ba^cHo noflnepKHyTb to, hto oahhm H3 Han6ojiee cymecTBeHHbix He^ocTaTKOB b npHMeHeHHH 
no£o6Hbix MaTepKtajiOB flBjraeTCji nopofl He^ocTynHaa ctohmoctb noaroTOBKH Bcex 
MeponpHHTHH h caisia yTH jih3 an, ha cop6eHTa, KOTopbiH He Hcnojn>3yeTca bo btophhhom ijHKJie. 

20 nbiTaacb ycTpaHHTb Te Tpy/mocTH, KOTopbie CB*3aHbi c Hcnojib30BaHHeM cop6eHTHbix 
MarepHajioB, Ha boahhx o6beKrax, 3arpH3HeHHbix yrjieBOflopoaaMH, 6 BmH npHMeHeHbi 
copSeHTbi, ycTofiHHBbie k ynieBOflopoflaM, KOTopbie OTJiHHaiOTCH ot npocTbix cop6eHTOB TeM, 
hto ohh pacnpe^ejiHiOT CBjreaHHbie aoiflKHe yrjieBOAopo^Bi no noBepxHoc™ a6cop6npyiomeH 
nacTHi^bi b BH^e njieHKH. A6cop6i^HH, HanpoTHB, CBa3aHa c nornomeHHeM bchakhx 

25 ymeBo^opoAOB BceM oGteMOM TBep^oro cop6eirra, hto HanpaMyio 3aBHCHT ot Toro, 
HacKOJibKO nopHCTa cTpyicrypa cop6npyiomero MaTepnana. 

#jih 3Thx ijejiefi nacTO npHMeHHiOTCJi TaKHe copSnpyiomHe MaTepnajiBi, KaK mcjikhh necoK, 
rjiHHa, TBepflbie HeopraHHHecKHe coe^HHeHHJi, nojiHMepBi hjih o6pa6oTaHHbie HaTypajibHbie 
BOJiOKHa, TaKHe, KaK, HanpHMep, xjionHaro6yMa>KHbie BOJiOKHa, KoicocoBaa menyxa, Top4>*Hbie 
30 BOJiOKHa, AHcyT, mepcTB, KOTopbie Moryr 6brrb cBepxy noKpHTbi yrjieBOflopofloycTOHHHBBiMH 
MaTepaajiaMH: KaynyK (pe3HHa), hjih napa<j)HH c ixejibio o6ecneHHTB cop6eHTy njiaBynecTB. 

OflHaKO, nOA06Hbie BOJIOKHOBbie COpSeHTBI C BHeiUHHM nOKpblTHeM Hpe3BbIHafiHO Tpy^oeMKH 
B H3rOTOBJieHHH, H flJIH HX npOH3BOflCTBa Tpe6yeTCH HCnOJIb30BaHHe ^OBOJIbHO CJIO>KHbIX 
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TexHireecKHX cpeACTB. KpoMe 3Toro, TaKHe cop6eHTBi He MoryT npHMeHflTBCJi b noBTopHOM 
UHKJie, hto ^eJiaeT hx Hpe3BBinaHH0 floporHMH b 3KcruiyaTai^HH. rio£o6HO 3T0My, jxpyme 
cop6eHTbi ? TaKHe, KaK, HanpHMep, nojiHMepBi, MoryT Sbitb cjihuikom AoporHMH ana MaccoBoro 
Hcnojn»30BaHH)i h, ecjiH ohh He 6yayT pa3JiaraTBca tior aeftcTBHeM 6aKTepHft, to tohho Taic >Ke 
5 OKaacyr BpeOToe B03fleHCTBHe na oKpyEcaiomyio cpeay. 

B IlaT. CIIIA 3a Ms 3 891 574 6o;iee no,npo6Ho paccKa3aHO o nycroTejiBix rpaHyjiax 
ymepofla, cocTo^mnx H3 nopncToft oSojiohkh. Taxyio yrnepo^Hyio Hacrcmy nojiynaioT, 
BHanajie noKpbiBaa ymepoflOM BemecTBo, HMeionjee cep/meBHHy Ompo), a 3aTeM y^aiiHH 3To 
wpo nyreM TepMnnecKoro pa3JiOEceHira. Hcxoah H3 npe^cTaBJieHHBix aaHHBix, TaKoft npon;ecc 

10 (J)opMHpyeT rejraoc^epy, HMeiomyio HacHimoH Bee npH6jiH3HTejn>HO 275 g/I h aKTHBHBiMH 
KaK BHyTpeHHioio, Tax h BHenimoio noBepxHOcra. E[omhmo npOHHX o6jiacTeft npHMeHeHHH 
nojiynaeMBifi b pe3yjn>TaTe 3Toro npoijecca MaTepnan MoaceT 6bitb HcnojiB30BaH pa 
a6cop6HpoBaHH)i cBipoft He^ra. OflHaKO, iiomhmo Toro, hto 3tot MaTepnaji cpaBHHTejiBHo 
tjdkcji, oh HMeeT eqe h cpaBHHTejiBHo HH3Kyio cnoco6HocTB BBiflepacHBaTb Harpy3KH, 

15 npH6jiH3HTe;iBH0 jihuib b 1,5 pa3a 6oJiBnie CBoero Beca nocjie npoflOJDKHTejiBHoro 

B3aHMO£eHCTBHfl CTO C He(|)TBK>. 

B COOTBeTCTBHH C BBimeH3JI03KeHHBIM, TJiaBHOH IjeJIBK) HaCTOHDDCerO H306peTeHHH ABJIffeTCfl 

npewcTaBjieHHe #eiicTBeHHoro h 3<J><i>eKTHBHoro MeTO#a cenapaimn yrneBoaopoflHBix cpeja; ot 

BOtfBI H npOHHX nOJMpHBIX ^CH^KHX o6*BeKTOB nOCpeflCTBOM HCn0JlB30BaHM CpaBHHTeJIBHO 
20 He^OpOrHX COp6eHTOB, KOTOpBDC M03KHO npHMeHHTB BTOpHHHO B nOBTOpHOM IJHKJie. riOMHMO 

BbnneHa3BaHHBDc MaTepnajiOB, HMeHHo AaHHoe H3 o 6peTeHHe pacKpBiBaeT tot 4>aicr, hto 
ynnepofl, b kotopbih bboahtch Hacraija KaTajiH3aTopa, moecct BBiCTynaTB b KanecTBe 
3(J)4)eKTHBHoro cop6eHTa )kh,okhx ymeBOflopoflOB b bo^hoh OKpyacaiomeft cpe^e. 
noJiynaeMBrft b pe3yjiBTaTe yniepofl, BKjnonaiomHH b ce6a nacraay KaTajiH3aTopa, HMeeT 
25 (J>opMy He6ojn>mHx KpHCTajuiHTOB no pa3MepaM 3HaHHTejiBHO MeHBine Tex, KOTopbie 
Ha6jno,fl;aK)TCH b npHpo;moM rpa<|>HTe. Aflcop6ipiOHHBie cBOHCTBa TaKHX yrjiepoAHBix 
MaTepnajiOB c nacTHijaMH KaTajiH3aTopa o6bihho cBH3aHBi c pa3MepoM BHyTpeHHeft 
noBepxHocra h H36HpaTejiBHOCTBK) BBe^eHHoro KaTajiH3aTopa. 

3arp5!3HeHHBie bo;jbi oSbihho hmciot BBicoKoe co^ep^caHHe pacTBopeHHoro >Kejie3a 
30 (coAep>Kamee ^ByxBajieHTHoe hjih TpexBaneHTHoe >i<ejie3o) h Apyrnx npeacTaBHTejieft 
ochobhoh rpynnBi b pacTBopeHHOM BH^e, h/hjih nepexoflHBie MeTajniBi (He co^ep>KamHe 
AByxBajieHraoe hjih TpexBajieHraoe >icejie3o), TaKHe, KaK, HanpHMep, mczjb, ijhhk, ajnoMHHHH, 
MapraHeij, cepe6po, CBHHeix, Kaj^MHH, 30jioto, HHKejiB, mbihibhk h flpyrae BemecTBa, 
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coflepacamiiecH b npoMBiiiiJieHHBix cxohhbix BOAax. Xhmhhcckhh cocTaB boa 3arp^3HCHHBix 

TaKHMH MeTajIJiaMH, MO>KeX CHJIBHO MeHJITBCfl B 3aBHCHMOCTH OT HCTOHHHKa 3arp«3HeHHH HJIH 
npOHCXOKfleHHfl CaMOH boabi. 

O^Ha H3 BaxcHefiiiiHx npo6neM, c Koxopoft cxajiKHBaiOTCa ropHOAo6BiBaK>maa h 
5 ropHoo6pa6aTBiBaiomaH npoMBniiJieHHOcxH - sto o6ecneneHHe oxBOAa boabi h MeponpHflXHft 
no perynHpoBaHHK) ctokob cyjiBcJwAOcoAepacaiAHx <|>paKimH. B HeKoxoptix cjiynaax <J>paKijHH, 
coAepacamne nnpnx, MapK33Hx h nnppoxHX, co3Aaiox oco6Bie npo6jieMBi, iiockojibky ohh 
cpa3y ^ce okhcjisdeoxch BCJieACTBHe bbib eTpHB amia h 3arp^3HHiox khcjibimh Bo^aMH uiaxxHBie 
boaooxjihbbl CxeneHB okhcjighhh 3bbhchx ox ypoBH* coAepacaHHH cyjiB^H^OB, Mop^ojioraH, 
10 aKXHBHOCTH 6aKxepHH, KomjeHxpaijHH xpexBajieHraoro 3Kene3a h HaiiHHHa KHCJiopoAa. 
KncjiBie boabi b maxxHOM BOAooxjiHBe hmciot BBicoKyio KOHueHxpamno :acejie3a h Apyrnx 
pacxBopeHHtix MexajuioB. YpoBeHB pH y sxhx boa yxa3BiBaex Ha hx H3jihhihiok> khcjioxhocxb. 
B Hfleajie Bee cxoHHBie boabi, coAepacamne xaacejiBie MeTajuiBi, oxpaGoxaHHBie boabi nocjie 

OUHHKOBBIBaHHH, MeTaJXJIH3aHHH, 3aKaJIHBaHHfl, a TaoKe XpaBHJIBHBie pacTBopBi H 

15 npoMBiBOHHBie hchakocth aojdkhbi 6bixb OHHmeHH ox 3arp*3HHK>iijHx MeTajuiOB ao xoro, Kax 
ohh 6ynyx cjihxbi b pckh h Apyrne boahbic o6bckxbi. 

JJflX OHHCTKH UiaXTHBDC BOAOOTJIHBOB, 3aipH3HeHHBIX KHCJIBIMH BOflaMH, HCnOJIB30BaJIHCB ABa 

ochobhbdc Mexo^a. ITpoboahjihcb cjie^yionpie MeponpHflxna no npeAOTBpameHHio 
3arp*3HeHHH, a hmchhoi nonBiXKH yAajiHXB cyjiB<J>HABi, KOHxpoJinpoBaxB AeaxejiBHoexB 
20 6aicxcpHH, KHCJiopoAHyio AH(|)4)y3Hio 5 HaHocHXB noKpBrrae Ha cyjiB$HAHBie nacxnma h 
arjiOMepnpoBaxB xscKejiBie $paKimH. Rjvl ohhcxkh ot 3arpa3HeHHH npoBOAHJiHCB cjie^yiomne 
MeponpHJiXHH: HeHxpaJiH3aijHH 5 ocaKAeHHe rHApooKHceft, ocaameHHe BMecTe c cyjiB(|>HAaMH, 
a£cop6aHs h yAajieHHe. TpaAHijHOHHBiM mcxoaom, npHMeHaeMBiM npn ohhcxkc h 

BOCCXaHOBJieHHH HOHOB XJHKeJIBIX MexaJIJIOB H3 IHaXXHBDC KHCJIOXHBDC BOAOOTJIHBOB 6BUia 

25 H3BecxKOBan HeHxpajiH3aijHH c ijejiBio ocaxcAeHH* raApooKHceft MexanjiOB. ripn 3xom 
oca^eHHBie rHApooKHCH xaaceno ox^HJiBxpoBbiBaioxca. Thapookhch MexajuioB xhmhhcckh 
HeycxoftHHBBi, hx noMeiqaiox b KOHxeiiHepBi h b 6yAymeM hx hco6xoahmo y HHHxoncaxB . 

MeTOA, OCHOBaHHBIH Ha OCa^CAeHHH CyjIB<|>HAOB, n03B0JIHK>mHH yXHJIH3HpOBaXB HX KaK 

xBepAoe BemecxBO, npoH3BOAHX cyjiB$HABi MexajuioB, KOTopBie *bji5ik>tch xhmhhcckh 6oJiee 

30 yCXOHHHBBIMH HO CpaBHeHHIO C THApOKCHAaMH. CyjIB^HABI MexaJIJIOB XH>KeJIO ^HJiBxpyioxca 

H3 pacxBopoB. Bojiee Toro, npn onpeAejieHHBix ycjioBHax, KorAa HMeexca H3JiHiueK cyjiB^HAa 
Haxpna, npHMeHneMoro KaK ocaacAaiomee BemecxBO, b npouecce oca>KAeHH^ o6pa3yexca 

HAOBHXBIH ra3 H 2 S (cepOBOAOpOA). JijVi XOrO, HX06BI CHH3HXB AO MHHHMyMa B03MO>KHBie 
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PHckh h oGecnewn, SesonacHOCTB, ajm pa6oTBi Tpe6yercfl aaicpHTMft peaKnHOHHBifi cocyn c 
HafleKHBiM rasooTBOflOM. B nponeccax, npHMeHaeMBix npn paHee ebbccthbix TexHOJioraax, 
pacxofl cyjn,4)HflOB h apyrux cepoco;iep>KamHX coeflHHeHHft Sbiji HSJiHiime bbicok, BBHay 
HyBCTBHTejitHOCTH cyjn><pHflOB k KHCJiopofly. MeTajiJiHHecKHe ocamoi, BKJIIOHaa 
5 cepocoaepjKaume opraHHHecKHe coejjHHeHiM, <J>Hjn>TpyioTC5i jierqe, hgm HeopraHHHecKHe 
cyjn,4>ii«bi, hto cnoco6cTBOBano hx imipoKOMy npHMeHeHmo b HeaaBHHe BpeMeHa ajis 

OHHCTKH CTOHHBIX BOfl. 

OflHaKO, ecra b noTOKe OTpaSoTaHOH boabi coflepHarrcs SojiBinoe KOJinnecTBo MeTajuia, ot 
KOToporo Heo6xo^HMO Boay OHHmaTB, to npHMeHeHne TaKHx opraHHnecKHX ocafflrrejieft 

1 0 HHor^a CHHTaeTca skohomhhcckh Heu.ejiecoo6pa3HBiM. 

B nejioM, TexHOJioran npomjiBrx nex HeBBiroflHBi TeM, hto ohh HeH36HparejiBHBi, npn 3thx 
nponeccax npoHcxoflHT ocamfleHHe 6ojjbihhx oobcmob h Tpe6yeTca bbicokoc coaepjKaHHe 
hohob OTyxBaneHTHoro acejiesa npn bbicokom pH h bbicokhx TeMnepaTypax (nopjiflKa 60-70° 
C). Ohh TpeoyioT cjihihkom fljiHTejiBHoro nepno^a BpeMeHH jsjui toto, hto6bi OKHCjieHHe h 

15 4>opMH P OBaHHe 4>ep P HTa nponmo ycneuiHO. .ZJpyroH cymecTBeHHBifi MHHyc nponecca 
cooca*wjHHfl, npHMeiweMoro b TexHOJioraax npouuiBix jkst, 3T o cjihihkom npo^o jdkhtc jibho e 
BpeMH, KaK npaBHJio, ^Ba-Tpn pw, HeoSxo^UHMoe w* toto, hto6bi (peppHT npHo6peji 
MarHHTHBie CBoficTBa. Tojibko nocjie 3Toro, HacnmBi MarHHraoro ^eppma MoryT 6bitb 
OTflejieHBi ot HeMarHHTHBDc nacTHH (fceppirra npn noMonm MarHHTHoro cenapaTopa. 

20 OneBHfleH tot 4>aKT, hto Heo6xoflHMO coBepnieHCTBOBaTB MeTOOHKy yaaneHHH MeTajuiOB H3 

3aipH3HeHHBIX BOfl. nOMHMO MeraJIJIOB, H3 CTOHHBIX BOfl JKeJiaTejIBHO yaanflTB TaioKe h hx 

okchabi hjih cojih. Ohcbhaho TaioKe h to, hto fouio 6bi noiiesHO pa3pa60TaTB Taicyio 

TeXHOJIOTHK) OHHCTKH CTOHHBIX BOfl (TaKHX, KOK KHCJIOTHBie maXTOBBie H TOpHBie 

OTpaGoTaHHBie boabi), hto6bi nojryHHTB kohchhbih npojryKT hjih npo^yKTBi He tojibko jienco 
25 yaajweMBie hs o6bcmhbix pacTBopoB, ho h a^^eKTHBHo BoccTaHaBjiHBaeMBie, hto6bi 
OHHmeHHaa Bo^a no cBoeMy KanecTBy cooTBCTCTBOBana cTaHflapTaM h Morna 6bitb cmiTa b 
npHpoflHyio cpeay. CjieflOBareji&HO, aaHHoe H3o6peTeHHe no3BOJweT npeoaojieBaTB He oflHy, a 
MHorae npoGneMBi, nocKOHBKy ycTpaHaeT hgrq cTaTKH, npHcymne TexHOJionwM nponuiBix 
JieT. 
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npouecc, npeajiaraeM&iH HacToamHM H3o6peTeHHeM, no3BOJMer bbi6opohho yn.ajia T B h 
BoccTaHaBjiHBaTB nocpeflCTBOM OKHcneHHH 6ojn>mHHCTBO MeTajuiOB, npHcyrcTByiomHx B 
3arpH3HeHHBix BOflax. JIk>6oh, kto Ha npaKTHKe npHMeHeHjui sth npoHeccBi, mojkct He tojibko 
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okhcjihxb Sojibihhhcxbo MeTanjioB, coaepacanuixc* b sarpasHeHHtix Bo^ax, ho h coxpaHHXB 
nojioKHxejibHBiH noreHKHaji w* Ka>^oro Mexajijia, b cjiynae, ecjm aaipasHeHHaa Boaa HMeex 

OKHCJIHTeJIBHO-BOCCTaHOBHTeJIBHBlfi noxemmaji. 

OflHHM H3 OCHOBHBK MCTOflOB yaaneHHH TBep^BIX qaCXHH, HaXOflHIUHXCa BO B3BemeHHOM 
COCXOHHHH, H3 TKHRKSSX HOXOKOB, 6BIJia (pHJIBXpaUIW, HpHMeHHeMaa flJM OHHCTKH CXOHHBK BOfl 

h acHflKocTeft. B HacTHOcra, np H npoBeAemra Meponpraraft no oracxKe oxpa6oxaHHBix boa 
npHcyxcxBHe TBep^,ix nacxnn bo BSBeinenHOM cocxohhhh nacxo asjiaexca Ha H 6ojibmeH 
xexHOJioranecKOH npoo-jieMoft. Tpwrnworao ajw chhmcchhji KOHneHxpauHH h/hjih yaajieHHa 

X3KHX HaCXHn H3 BOAHMX nOXOKOB npHMeHflJiaCL ^HJIBTpamifl. n P H 3XOM yCXaHaBJIHBaJIHCB 

necoHHtie (pajiBxpii KaK Ha HHCxo^mne, xa K h socxo^nme hoxokh, a xaxace nmpoico 
npHMeiMJiHCB flBoflHBie hjih cMemaHHbie (pHJiBxpti, Koxopue npoaBHjiH ce6a b HcnojitsoBaHHn 
KaK BecBMa 3KOHOMHHH&ie h 3<p<peKXHBHBie. TeM He Me H ee, npaKXHKa noKasana, hxo necoHHBie 
h CMemaHHtie <pHjiBxpBi 34>4»eKXHBHBi n P n y^ajieHHH XBep^bix lacxHij, HaxozwmHxcH bo 

BSBemeHHOM COCXOSHHH XOJIBKO n P H yCJIOBHH HX HeBBICOKOH KOHHeHXpaHHH B BOflC 

KoHHeHxpamw xaicnx xsepABix Hacxnn b noxoKe hchakocxh, npoxoflamefi nepes (pnjiBxp, 

flOJDKHa 6BIXB HHJKe 100-200 MHJUIHipaMM Ha JfflXp. n P H KOHHeHXpaUHH XBepflBIX ^aCXHH, 

Haxofl»mHxcH bo BSBemenHOM cocxoshhh, BBrare axoro ypoBHa npoHcxoOTx sacopeHHe 
4>HJiBxpauHOHHoro cjkmi h co3Aamie b hcm nepenaaa aaBJiemiH. 

flna y^aneHHa xaKHX sarpasmixejieH, KaK XHMHuecKHe Bemecxsa, oxHocamHeca k rpynne 
xokchhhbix opramreecKHx coe^HHeHHH, o6bihho Hcnojn,30BajiH cjioh copeenxa, nepes 
KoxopBie npoxo«HJi hoxok jkhakocxh, coflepacanmH aflcop6H P yeMbie 3arp*3HHxejiH. B 
nacxHocxH, uiHpoKo npHMeHHJiHCB KaK cHHxexHHecKHe, xaK a yrjiepo^HBie cmojibi b Kanecxse 
aacop6H P yiomeH cpeflBi, bbh W ee bbicokoh roenpaxejiBHocxH Rim mhofhx opraHHHecKHx h 
HeopraHHHecKHX sarpasHHxejieH, coflepwansixca b jkhakhx noxoKax. H xe, h apyrae cmojibi 

HMeiOXCH B HajIHHHH B X3KHX <pO P MaX, KOXO P BIMH MOiyX 6BIXB HanOJIHeHBI KOJIOHHBie 

annapaxBi xaKHM o6pa30M, hxo Bo«a cMorcex npoxoflnxt nepes aaHHyio cpeay, H 
Heo6xoflHMOcxB b npoBeaeHHH nocjieflyromax cxyneneft cenapanHH XBepaBix BemecxB ox 
JKHflKocxH oxnaflaex. Ten He Menee, rpaHyjrapoBaHHBin yrjiepoa H e Moxcex pereHepnpoBaxBca, 
h nacxo npoHcxoflHx 3arpfl3HeHHe CHHxexHnecKHx cmoji nacxHnaMH BemecxBa. noao6 H Bie 
rpaHyjiBi, npHMeiweMBie «jih ohhcxkh oxpa6oxaHHBix boa, o6bihho aoBOjn,Ho 6ojiBmHe no 
pasMepy, h nepHOA BpeMeHH, Heo6xoflHMBifi rjik y fl ep>KHBaHiw jkhakocxh b cjioe ascop6eHxa, 
samiMaex ox 30 no 60 mhh. Bo H 3 6excaH H e sacopennfl cjioh copSenxa Heo6xoAH M o nposecxn 
npeflBapHxera,HyK) (pHjibxpanmo onnmaeMOH 2chakocxh. KpoMe axoro, cop6e H x fl0Ji> K e H 
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flocxaxoHHo HHxeHCHBHO sKcmiyaxHpoBaxbca R o xoro, kok pereHepamw H a aaHHOM ynacxKe 
SKOHOMHMecKH onpaBAaex saxpaxbi na cop6e H T. HanpHMep, aopMa HcnojibsoBanH* ymepoaa 
flomraa 6Bm, Sojibine 500 fcyHxos b «eHB AO xoro, KaK pereHepamw na sxom ynacxKe 
mcohomhtockh onpaBaaex saxpara, noHeceHHbie H a yrjiepoaHbifi co P 6e H x, b KOJinnecxBeHHOM 

OXHOnieHHH. 

fljia npeo^oJieHHA npo6jieMbi, cBJcaHHoft c npeABapnxejibHOH ^HJibxpaHHeii nanajia noxoKa, 
npoxo^amero nepes cjioh copSenxa, b xexHOJiorHH nponuiscc jiex npewiarajiocb 
3KciuryaxHpoBaxB cjioh aflcop6eHxa b pearaMe pa6oxBi B3Beme H Horo hjih nceB fl oc>KH>KeHHoro 
cjio*. TaxoH pa60HHH peacHM cnoco6e H OHHmaxB ^kocxh c hhskhm ypoBHeM coAepxamis 
xBepAbix nacxHu., HanpHMep, MeHee 120 MHJuiHrpaMM BSBemeHHtrx xBepaBix nacxHn. H a 1 

JIHXp, B XO BpeMfl, KaK HCHflKOCXH C 60Jiee BBICOKOft KOHHeHXpaHHefi XBep^BXX HaCXHU. 

noxpeCyrox (pHjibxpanHH. flaace npn ohhcxkc acHflKocxefl c hhskhm ypoBHeM coaep^aHH* 
XBep^ix nacxHH b xex cjiynaax, K or fl a bosmohcho npHMeHeHHe B3Benie H Horo hjih 
nce^ocasHxeHHoro cjioa, hoxok jkhakocxh, BBixeKaiomHH h 3 copSenxa 6ynex Bee eme hmcxb 

1 5 3HaHHXeJIBHyiO KOI^eHXpaUHK) B3BeineHHBK XBepflBIX HaCXHH. 

TexHOJioraH npouuitix jiex npefljiarajra HcnojibsoBaxb noponiKooopasHbie aflcopGeHXbi asm 
yflajieHna aflcop6HpyeMbix aarpasHHxejieH npn ohhcxkc oxpaSoxaHHbix bos, npHMeiwa 
xexHOJioraio aKXHBHoro ocaameHiw. IlpH sxom noponncooepasHbiH copSeHX, HanpHMep, 
yniepofl, ao6aBji*jic* HenocpeflcxBeHHO b aapannoHHbifi 6aK c oxpaGoxaHHbiMH Bo fl aMH. B 
xaKHx cjiynaax, noponncooepasHbiH yraepon hjih .npyroii cop6eHX nepeMernHBajica c 
6HOJioraHecKH aKXHBHbiMH oxcxoftHbiMH TBepwMH nacximaMH, h b pesyjibxaxe Heo6xOflHMO 
6buio o6e 3 Bo>KHBaxb h pereHepHpoBaxb copSeHx BMecxe c sxhmh XBepabiMH nacxHuaMH, hxo c 

XOHKH 3 P eHHa CXOHMOCXH OHHCXKH H CJKMKHOCXH SKCnJiyaxanHOHHOH CHCXCMbl CHHXaCXCS 

HCBbiro AHbiM . Bojiee xoro, npHMeHeHHe xjucoh MexomncH B e«ex jihuib k C Jia6oH aoohhcxkc, 
25 xo ecxb y^ajieHHio a^cop6HpyeMbix 3arps3HHxejieH H3 OHHmaeMOH khjj,kocxh. 

B cooxBexcxBHH c BbimeHSJiojKeHHbiM, rjiaBHOH uejibio H3o6pexeHHa jrajiaexca 
npe^ocxaBJieHHe ycoBepmeHCXBOBaHHoro, e^HHoro nincjia ohhcxkh aowKocreii, coaepwanmx 
XBepflbie nacxHHBi bo bsbchichhom cocxohhhh h aflcop6HpyeMbix sarpasmixejieH, npHMeiwa 
npn sxom cop6e H x, nponHxaHHbiH KaxajiHsaxopoM, coflepacamHM qacxHUbi a6cop6eHxa. 
.ZJpyrHe nejiH h npeHMymecxBa fl aHHoro H3o6pexeHHa cxaHyx oneBHaHbi Hcxoaa H3 
HHH<eH3JioaceHHoro, a xaioice hcxozw H3 npaB Ha HacxoaumH naxeHx. 

Apyrofi acneKx xexHOJiorHH, npuMeHaeMbix b h P ohijiom, HMeiomHH oxHomeHHe k aaHHOMy 
H3o6pexeHHio, - 3xo cxpyKxypoo6pa30BaHHe. MHKpodjHjibxp o6biHHO HMeex MHKponopncxyio 
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crpyKTypy, cocToamyK) jih6o to KpHCTajuiHHecKoro ajnoMocnjuncaTa, xkmhtcckh cxoOToro c 
rjiHHaMH h noJieBbiM uinaTOM, oraocamHMca k KJiaccy BemecTB, HSBecraoMy icaic ueojiHTbi, 
jih6o to KpHCTajuiHHecKHX ajnoMO$oc4»aTOB, KOTop&ie BbiBojWTca H3 cMecefi, coflepacannix 

OpraHHMeCKHft aMHH HOT HeTBepTHHHyK) COJIb 3MMOHHS, JI H 6o TO KpHCTaJIJIHHeCKHX 

CHJraKoaniOMo4)oc4)aTOB, KOTopwe nojrynaiOT nyreM ra^poTepMHHecKOH KpHcranjiTOaimH to 

peaKIIHOHHOfi CMeCH, 

BKJDOHaiOmeH B CC6Z XHMHHeCKH aKTHBHMe HCTOHHHKH flHOKCHfla KpeMHHH, OKCHfla 

amoMHHHH h <|>oc<paTa. MnicpofcHJibTpbi HMeioT nmpoKHfi cneKTp HcnojibsoBaHTO. Hx mo>kho 
npHMeraTb fljia BbicyniHBaHHH rasoB h aowKocrefi; am TO6Hpa T eju>HOH MOJieicyjwpHOH 
cenapauHH, ocHOBaHHoft Ha pasMepe h nojwpHtix CBOHCTBax; KaK HOHOo6MeHHHKH, b KaHecrae 
KaTajiTOaTopoB b KpeKHHre, raapoKpeKHHre, AHcnponopHHOHHpoBaHHH, ajiKHJiHpoBaHHH, 
oKHCJiemiH, TOOMepTOaiiHH, a TaK^ce xhmhhcckom npeBpameHHH okchaob b yrjieBOflopoflbi, b 
oco6eHHocra 3-rajioBoro cnnp T a hjih /niajiKHJiOBoro 3$npa b ojie<pHHbi; b KanecTBe 
XHMHnecKHX HOCHTejieft, b rasoBOH xpoMaTorpa(J)HH; a Taicace b HetfrraHofi npoMbinuieHHOCTH 
pjvi y«aneHHa HopMajibHbrx napa<|>HHOB to zuicthjijihtob. 

Mmcpo^Hj^TpLi nojiynaioT nyxeM xHMHiecicoH peaKHHH, b KOTopyio BCTynaioT hcckojibko 
XHMiraecKHX komhohchtob. OflHHM to KonoHeHTOB, Hcnojn>3yeMbix b nponecce peaxaHH, 
AOJDKHa 6biTb MaTpima, xoTa b peaiCHHH MoryT ynacTBOBaTb 6ojibine ohhoh MarpHHbi. 
MarpHua npHcyTCTByeT b peaiamH fljia <t>opMHpoBaHHH b CTpyicrype KaHanoB. Tanas 
CTpyicrypa HasbreaeTca MHKponopucTOH. Kor^a MarpHua CHHMaerca, ocTaerca OTKpbrraa 
MHKponopHCTaa crpyKTypa, b KOTopyio Mory T BxoflHTb xHMHHecKHe CMecn, np H ycnoBHH, hto 
ohh flocTaroHHo Majibi, hto6h noMecTHTbca BHyrpH KaHajioB. Mhkpo^hjibtp npoceHBaeT h 
4)HJibTpyer Kpynmie MOJieKyjibi ot Tex, KOTopbie Moryx npoHHKHyrb b MOJieicyjiapHo- 
nopHCTyio crpyKTypy. 

MHK P o4)HJibTpbi oco6e H HO noaxoflar oth HcnojibaoBaHHa hx b KanecTBe Ka T ajiH3aTopoB. 
Byarm KaTajiHsaTopaMH, ohh hmciot KarajiHTHHecKHe ynacTKH b npeaeaax cbohx 
MHKponopHCTbix CTpyKiyp. Kor^a MarpHua cHHMaerca, hotok xhmhhcckhx peareHTOB, 
WCTaTOHHO Majibix, hto6h npoHHKHyTb BHyrpb KaHanoB, BCTynaer b KOHxaicr c 
KarajiHTHHCCKHMH ynacTKaMH, npoHcxoflHT peaKHiw c o 6pa3 o BanneM npoayicra, KOTopbift 
MO> K e T BbifiTH to MHK P o$HJibTpa nepes Jiio6bie KaHajibi hjih nopw, npn ycaoBHH, ecjin 
npo/ryKT He cjihhikom KpynHbifi, hto6h npofiTH ckbo3b CTpyKTypy. 

B 6ojibraHHCTBe KarajiHTHHecKHX MHKpo<i>HJibTpoB pasMep nop cocraBJiaeT nopa/nca 2-10 
aHrcTpeM. 
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Xoth HacraqBi MHKpofcHJiBTpa roxosoro copSenxa oSbihho TBep> K e nacxnn KOMnonenxoB, ohh 
Bee > K e Moryx noBpea^axBca BCJie/icxBHe <J)H3HHecKHX Hanp^enHH, npoHcxoaamnx b 
pesyjiBxaxe cxojncnoBeHHH npn nojiynenHH Hacran roxosoro cop6e H xa b xoae xHMHnecKOH 
peaKipni. TaKoe noBpe^enne npnsoaHx k $H3HHecKOMy HSHocy hjih pacnafleHmo H a nacxH 
(HcxHpaHHK)) nacxim copSenxa *o xex nop, no K a ohh ne cxanyx cjihiukom Mara aji* hx 
34)4>e KT HBHoro noBxopHoro HcnojiBsoBamia. HcxepxBie HacxHnBi saxeM BBiSpacBiBaioxca ksk 

OXXOflH H3 CHCXeMBI, B KOXOpOH OHH SbIJIH HCHOJIBSOBaHBI. n P H HOJiyHeHHH qaCXHU TOXOBOFO 

copSenxa Moryx Strrs xaicace nojiyneHBi HacxHuw, KoxopBie cjihihkom msuibi hx 
nocjieflyromero HcnojiBsoBanna b peaKHHonnoH cncxeMe. HanpHMep, b pesyjiBxaxe 
HenpaBHm.HOH 3Kcnjiyaxan.HH oSopyaoBanHa hjih npn pa6oxe b HeycxaHosnBineMca peacHMe b 
Hanajie hjih Konne o TO o onepannoHoro HHKJia no npoHSBoacxBy napxHH copSenxa, na 
cxemcax hjih me oSopyaoBaHH* Moryx oSpasoBBisaxBca komkh hjih cjioh MHKpo4>HjiBxpa 
hjih Hcxo^oro Bemecxsa. Komkh neoSxo«HMo BBiSpacBiBaxB KaK noxepn, nojiynenHBie b 
nponecce nporoBoacxsa cop6e H xa. C skohomhhcckoh xohkh spenna BBiSpacBisaHHe HcxepxBix 
nacxnn copSenxa h komkob sanHacennoro pasMepa ocxaexca BecBMa aKxyajiBnoft npoSjieMoft. 
no3xoMy, Kpafine neoSxoflHMBi Mexora s^eKXHBHoro BoccxanoBJienH* h noBxopnoro 
HcnojiB30BaHHa xaKHX HcxepxBix Hacxnn cop6eHxa H KOMKOB. 

fljix xoro, hxoSbi coKpaxHXB noxepn HcxepxBix nacxHn, coaepacainiix mhkpo^hjibxpbi, h/hjih 
komkh b nponecce npoHSBoacxBa hjih npn HcnojiBaosanHH, M oe H3o6pexeHHe npeajiaraex 
npHMeHAXB co P 6enx, nponHxaHHBm MaKponacxHnaMH Kaxajinsaxopa, BBe^eHHoro b 
yrjiepoanyio cxpyicxypy onpeaejiennoro pasMepa, jih6o apyryjo CMecB, coAepacamyio 
CBH3yiomee BenjecTBo. 

flonojiHHxejaHBiM hoxokom >kh«kocxh, HMeiomHM HejKejiaxejanBie npHMecn hjih 
3arp*3HHxejiH, KoxopBie HeoSxoaHMO y^ajiaxB, aBJiaexca hoxok yrjieBo fl opo«HOH jkhakocxh 
hjih cBipBeBofi noxoK yrjiepoacoaepacaineH ^kocxh. B hhcjio aarpasnHxejieft bxoajix xaKne 
MexajijiBi, KaK BanaflHH, nmcejiB, acejieso, a xaicKe coeaHnenH* asoxa, cepBi h apoMaranecKHe 
coeflHHeHHa. 

TaKoft nponecc, npewiaraeMBift R m ynwtmm BBimenepeHHCJieHHBix sarp^HHxejiefl hs 
noxoKa yrjiesoflopoflHOH howkocxh, nasBmaexc* rH^oaecyjiB^ypHsanHH. B xo speM*, kqk 
rHflpo«ecyjn,$ypH3anHa noxoKa yrjieBo fl opoflHOH howkocxh mokcx yaajraxB sxh 
nejKejiaxejiBHBie coeflHHeHHa, 0H a Moacex xaioKe nprajecxn k HacBnneHHio SojiBnieft nacra, 
ecjiH ne Bcex, ojie^nnoB, KoxopBie coaeprcaxca b 6eH3HHe. npncyxcxBHe ojie<|»HHOB chjibho 
Bjnmex H a OKxanoBoe hhcjio (KaK no Hccjie fl OBaxejiBCKOMy, xaK h no MoxopnoMy Mexoay). 
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Taicne ojie$HHM HacbimaioxcH nacxHHHO Sjiaroaapa rHflpoflecyjib^ypHsanHOHHbiM ycnoBHflM, 
Heo6xoflHMbiM win yflajieHHJi XHO<peHOBbix coeOTHeHHtt, TaKHX, K aK s HanpHMep, XHo<J>eH, 
6eH30THO<J)eH, ajiKHJiOBbie xHO<t>e H bi, ajiKHJi6eH3oxHO$eHbi H ajiKiuioBbie flH6eH3oxHO<i>eHbi, 
KOTopwe cHHTaicrcar H aH6ojiee xpy/nroyflajiHMMMH coeaHHemiaMH. KpoMe xoro, ycjioBH* 
raapoAecyjib^ypHsaHHH, H eo6xo,miMbie «jih yaajieHiw rao^eHOBbix coeflHHeHHfi, Moryr 
xaioKe npKBOAHTb k HacbimeHHio apOMaxHHecKHX coefflHHeHHtt. 

PaccMaxpHBaa npoSjieMy, cBasaHHyio co Bee Bospacxaiomeft Heo6xo«iiMOCTWo npoHSBoacxBa 
6ojiee HHcxoro aBxoMo6HJib H oro ropiowo, 6hjih npe«jio*eHH P a3Hoo6pa3Hbie 
TexHOJionraecKHe nponeccbi pa flocraaceHiM sxofi nejiH h nojiyHemm ero npoMbmuieHHoro 
BapnaHTa, coBnaaaiomero no noicasaxejHM c o6pa3noM, o6jiaaaiomHM <De fl ep£uibHbiM 
MaHflaTOM. TeM He Me H ee, ao chx nop He 6brao flocrarayxo ycnexa b co3aaHHH 3(i><peKXHBHOH 

H 3KOHOMHHeCKH neJieCOo6pa3HOH XeXHOJIOrHH CHHMCeHH* ypOBHS KOHneHTpaUHH 

3arpfl3H>nomHx npHMeceg b KpeKHHr-GeroHHe, ansejibHOM xomniBe, KepocHHe, H a<|>xe, 
BaKyyMHOM flHCXHJijwxe, KoxejibHbrx xonjiHBax h nponnx yrjieBoaopoOTbrx jkh^khx 
npoflyxxax. no3XOMy h H a cerofliwraHHH ^eHb ocxaexca Heo6xojmMocxb b 6 0 Jiee 
ycoBepmeHCXBOBaHHoft xexHOJioraH. 

Hs BbuneH3no)KeHHoro cjieayex, hxo H eo6xoflHM xaKofi xexHOJionraecKHH nponecc, np H 
koxopom cepy mo>kho 6bwo 6h y^annxb 6e 3 rcwporeHHsanHH apoMaxiraecKHx coeflHHeHHH. 
Ecjih axoro fl o6HXbca, xo nponecc ohhcxkh yrjieMflopoflinax >KHflKHx hoxokob cxm 6u 6oJiee 

3KOHOMHHHBIM. 

OieflOBaxejibHO, nejib Hacxoamero H3o6pexe H Ha - o6ecneHHXb HOBefinraM cop6eHXOM, 
nponHxaHHbiM HacxHnaMH KaxajiHsaxopa, npimeHJieMbiM w* yaaneHHa BbnneHasBaHHbix 
sarpasHHxejieH hs xaicnx hoxokob aomKocxefi, xaic KpeKHHr-6e H 3HH, flnsejibHoe xoiwhbo, 
KepocHH, H a$xa, BaKyyMH&ift ^Hcxmijurr, xoxejibHoe xohjiheo h npoHne yrjieBoaopoflHbie 
acH^KHe npoflyKTbi. 

Bxopaa nejib, nocxaBJieHHM b aaHHOM H3o6pexe H HH, - sxo o6ecneHHXb xexHOJioraei! 
npoHSBo^cxBa copoeHxa HOBoro noKOJieHna, Koxopbnl nponnxaH nacxHnaMH Kaxajiroaxopa, 
npHMeHaeMoro npn cenapannH h yzjajieHHH 3arpa3HHxejieii H3 sxhx >KHflKHx noxoxoB. 
H, HaKOHen, xpexbefl nejibio Hsoopexemra sBjiaexca cosine xexHOJionrcecicoH cncxeMbi am 
yaajieHHa cepocoflepacainHx coeflHHeHHft h 3 K P eKHHr-6eH3HHa, .znoejibHoro xorniHsa, 
KepocHHa, Ha<J>xbi, BaKyyMHoro flHCTHjraaxa, KoxenbHoro xonjiHBa h nponnx yrjieBoaopo^Hbix 
hchakhx npoflyKXOB, CHimaromeH fl o MHHHMyMa HacbnneHHe ojic^hhob h apoMaxHHecKHx 

COeflHHeHHH. 
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nporae acneicm, paccMaipHnaeMBie ^wee no xeKcxy, a xaioKe ueim h HeKoropiae 
npenMymecxBa aanHoro HSoSpexeHH* cxanyx ohcbhotbi hcxo^ H3 HHacensJiojKeHHoro, a 
xaKace Hcxo^a H3 npaB Ha HacTOHiUHH naTeHT. 

KpaTKoe onHcamae inofipeTemifl 



flaHHoe HsoSpexeHne He xojibko peinaex BBinienepeHHcjieHHBie npo&ieMH, ho h 
coBepnieHCTByex xexHOJiormo, o6ecneHHBaa ee Sojxee cospeMeHHOH MexoflHKOH cenapauHH h 
y^ajieHHH npHMeceft, a xaKace npoflocxaBjwex HOBettmHft co P 6e H x, nponHxaHHBin 
KaxajraaaxopoM, koxo P bih HMeer cxpyKxypy, cocxoanjyio m oxaentHBix rpaHyji. B aaHHoft 
xexHOJioran xarae ncnojisayexcH OKHCjieime; KOHxpojn, 3a no^aneS Hcxo OT oro Maxepnajia 
hjih hoxokob aowcocxH, HenpepBmnaa aacopemw, npoBOOTMBie c uejitK) HOBBiineHH* 
xexHOJiorHHecKOH 3<!><peKXHBH0CTH y^ajieHiw spe^HBix npaMecen h sarpasHHxejieH H3 hchakhx 
hoxokob. 3th nporpeccHBHBie ycoBepmeHCTBOBaHiw, CBasaHHBie c KOHcxpyKimen 
«KaxanH3axop-cop6eHX» h aacop6HHOHHOH xexnojioraefi, HanpasneHBi H a MaKCHMajiBHBifi 
BBixofl aflcop6HHOHHO OHHineHHoro npo^yKxa, noBBnneHHst ero KanecxBa h coxpameHHe 
HcnojiB30BaHHJi BcnoMoraxejiBHBix npneMOB (morae xeMnepaxypBi h aaBJieHHe), K oxo P Bie 
xpeSyioxc* fljia o6pa6oxKH aaHnoro TOcoro noxo K a, 6jiaroaapa npHMeHeHmo HaHJiyrainx 
xexHOJiorHH pereHepaHHH h HaimyHnrnx ycxanoBOK. flonojiHHxejiBHoe npeHMymecxBo, 
Koxopoe Heo6xo«HMo oxmcthxb, saionoHaexca b xom, hxo npHMeneHHe aaHHoft xexHOJioran He 
orpaHHHHBaexcji jihhib yracBOflopoflaMH h bootbimh HCHflKoeimm, a bosmohcho 
HcnojiB30BaHHe ee «m orpoMHoro MHoacecxBa pa3Hoo6pa3HBK mchakhx hoxokob, mx 
koxopbix He moxjih Sbixb npHMeHeHBi paHee HcnojiB3yeMBie xexHOJiorHH. 
HoBeHiiiHH noaxoa h onacaHHe npoqecca, npHBe^eHHoe b HacxoameH pa6oxe, oraocsxca k 
xexHOJionnecKOH cncxeMe, npHMeHKeMOH wa ohhcxkh jkhakhx hoxokob, c uejiBio yaajieHna 

H3 HHX BpeflHBDC HpHMecefl H 3arpS3HeHHH. n P H 3XOM OKHCJiaeMBie HpHMeCH HJIH sarp^HeHHa 

HMeiox 6onBiuyio H36HpaxejDE,HocxB no OTOomeHHK) k Kaxannsaxopy, neM apyrae coe^HHeHiw, 
npncyxcxByiomHe b jkkwkocxh. 

Hs BBmieH3Jio>iceHHoro noiwrao, hxo 6buio 6bi BecBMa nojiesno ycoBepine H cxBOBaxB 
xexHOJiorHH, npHMeiweMBie w yaajieHHs MexajuioB hs sarpttmeHHofi boabi. IIpH sxom 
>Kejiaxejn,Ho H36H P axeji£Hoe yaajieHHe Mexajuios, hx okch^ob hjih cojieft hs oxpa6oxaHHBix 
Boa. CxaHOBHXca noHHTHBiM xaoce h xo, hxo 6buio 6bi secBMa BBH'OflHo paspaGoxaxB 
xexHOHorHHecKHfl nponecc ohhcxkh sarpasHeHHBix boa, K aK, HanpnMep, maxxHBix khchoxhbix 
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CJIHBHHX BOR H OTpa6oTaHHBK BOfl, HCnOJIKJOBaHHBK B TOpHOH UpOMBUQJieHHOCTH, flJIS 

nojiyneHiM KOHenHoro npoayiera hjih npojryKTOB, KOTopbie motjih 6bi 6bitb nereo yaajieHBi hs 
pacTBopoB h 3$4>eKTHBHO BoccTaHOBJieHBi. TaKofi npo^yicr hjih npo^yicTbi MorjiH 6bi 
nojn,30BaTBca 6ojn>niHM cnpocoM h/hjih Haxoznrn, HeMczyieHHoe npHMeHemie. B pesyjiBTare 
TaKoro nponecca OHHmeHHas Bo^a no cBoeMy KanecTBy OTBenana 6bi Tpe6yeMBiM HopMaM h 
CTaHflapTaM h Morna 6w 6Bm> c6poraeHa b oKpy»caioinyK) cpeay. 

Ilpn Hcnojit30BaHHn npe,zuiaraeMoro TexHOJioraHecKoro nponecca, onncaHHoro b flaHHofi 
pa60Te, ^ocraraiOTca sth h apyrae neJiH, b peayjiware koto P bix mbi nojiynaeM Mexofl 
cenapHpoBamiH yrjieBOflopoflHtix JKmncocTefi h OTflejiemw hx ot boam h npoHHX nojwpHbix 
pacTBopoB. B HacTHocra, flaHHoe H3o6peTeHHe cnoco6cTByeT ycnemHOMy npeoaojieHHio 
npoGjieM, CBasaHHBix c ycTapeBuiHMH MeroaaMH, KOTopbie npHMeroiJiHCB juu oxaejieHHa 
He^TenpoflyKTOB ot boahbix pacTBopoB. BemecTBa, Hcnojn,3yeMBie b aaHHoft TexHOjioniH, 
Moryr HenpepBiBHo npHMeiWTBca wis BTopiraHoro mncjia, hto no3BOJDieT chh3htb 3aTpaTBi h 
KOJiHHecTBo BemecTB, Heo6xoaHMBix ana 34>4>eKTHBHOH cenapamiH sarpHSHjnomux 
acHmcocTefi. Eojiee Toro, BoccTaHOBJiemryio npn HcnojiB30BaHHH aaHHoro MeToaa 
yrjieBOflopoAHyio jkhakoctb mo>kho nepepa6aTBiBaTb h npHMeiMTB no Ha3HaHeHHK> Tax, KaK 
nepBOHananBHO 6bhio sannaHnpoBaHo, pemaa tcm cbmbim npoSjieisiy bbiSpocob otxoaob b 
OKpyjicaioinyio cpe^y. 

E[ejiBio flaHHoro H3o6pereHH» aBJiaeTca TaKHce cenapamw h yzjajieHHe 3aaaHH£ix sjieMenroB h 
coeOTHeHHii (npHMeceft h sarpasHHTejiefi) nyreM nx OKHCJiemra. OKHCjiaiomHii ras b Bime 
nysBiptKOB pasiviepoM b 1 mhkpoh npoxoflirr nepes hotok >kh^kocth hjih flpyrofi Hcxo^HbiH 
noTOK. ny3BipbKH OKHCjunomero ra3a pa3MepoM b 1 mhkpoh pacnpe^ejiaioTca b noToxe 
TKHfljcocTH, coflepacameH npimecH, KOTopbie s^eKTHBHO OKHCJiaiOTCfl, npeBpamaacB b okhch. 
Ejiaroaapa MHKpoHHOMy pasMepy ny3BipbK0B, 3HaHHTejn>Ho yBejnwHBaeTca nnomtwb 
^ocTynHOH noBepxHOCTH OKHCJijnoinero rasa, tcm csmbim SHanHTejiBHo noBbiniaeTCJi 

3<})<i>eKTHBHOCTb peaKUHH OKHCJieHHfl. 

TjiaBHOH neiiBio aaHHoft TexHOJioran aBiweTca OKHCJieHHe 3a^aHH£,ix 3JieMeirroB hjih 
coeflHHeHHft (npHMecen hjih sarpasHHTejien). BTopaa nein, - sto npoBeaeHHe o«HOBpeMeHHOH 
cenapanHH MeTanjiOB, cepnHCTbix coe^HHeHHH, a30To«wep*ain.Hx h apoMarHnecKHx 
yrneBOflopoAOB ot noTOKa hciwkocth c tcm, hto6bi aocTHrayTB >KejiaeMoro coHeraHHa 

OCTaTOHHBIX apOMaTHHeCKHX COeflHHeHHH H HH3KOH KOHneHTpaUHH cepBi h asora. Pa6oHHe 

ycjioBHa npn 3tom cpaBHHTejiBHo MKTKHe b TeHeHHe Bcero nHKJia, HaHHHaa c cenapanHH, 
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biwotb flo TOe HM . flaB;ieHHe npn sxom 6jih 3 ko k flaBjiemno oKpy^omefi cpeaa, a 
TeMnepaTypa b xeneHHe Bcero nHKJia mine 80-90° C. 

Hotok swcdcxh pw, nocxynaex b peaxxop, b koto P om Haxo OTTC * cxannoHapHBTH cnoft 
co P 6eHTa, npoimxaHHoro ^acxHuaMH KaxanHaaxopa, > scxynaex . kohx3kx c hophctbimh 
nacximaMH copeenxa. Ilpn 3 tom cyMMapnoe BpeMH npeSBiBamw b Koaxaicre aocxaxoHHo m 
xoro, ™>6bi aa^aHHBri! aaeMenx mm coeflHHenHe (npnMecB hjih 3arpa3HHxejiB) norjioxHnca 
copeenxoM h o6pa30Baji cjiaoyio KOBajieHxnyio cam c KaxajnoaxopoM, cenapHpyjomnM h 
YAa^omHM saaaHHBie swam hjih coe^HHemist, h 3 mtmoro noxoxa. 3xo npHBo^tx k 
o6pa30BaHHio OHHmeHHoro >rooro noxoxa, HMeioinero noHHJKeHHyio KOHHeHxpanino 
npHMecefl . sarp^neHHH, a xao<e ocxaBmeroca cop6e H xa, nponHxaHHoro KaxannaaxopoM 

KOTOPBIH XHMHHeCKH CBJBaH C IipHMeCBK). 06BIHHO OHHIUeHHBIH nOTOK JTOOCTH BBIXO^HT H3 

peaKxopa kbk yace xoxobbih o6pa6oxaHHBiH npoayier, HMeioinnft xpe6yeMBie xapaKxepncxHKH 
HanpHMep, o6pa6oxaHHBiH ^jibhbih hoxok, KaK OHHineHHBiH npoayKx, 6y*ex npoapaHHBiM 
6e 3U BexHBiM, CBo6o OT BiM ox KaKnx— jih6o HenpHHTHBrx aanaxoB, HMe^HM onenB H H3K oe 
co fl e p3K aHHe xaiorx cepHHCTBix coe^HenHH, KaK Mep K anraHBi, xho^hbi, 6e H 30XHo<i>eHBi h 
OT 6eH3oxHo4>eHBi, 3 aHH)KeHHoe co^epacaHHe a3oxHcxBrx coe^meHHft, MeHBiHyro 
KOHueHxpamno apoMaxHnecKHx coe*HHeHHH . Mnoro^epHBix apoMaxniecKHx coe OTH eHHH, 
MeHBrnna npoueHx ocwepMrn MexajuiOB (Banana, HHKejia h >KeJie 3 a), ©ojiee BBicoKoe 
neTaHOBoe hhcjio. 

XapaKxepnoa oco6eHHocxBK> aaHHoro H3o6pexe H H fl mroa to, hxo co P 6eHx, nponnxaHHBift 
Kax^axopoM, « Hcno^yeMBifi b peaxxope, npe fl cxaB^ex coSoii KOMno 3 HnHK> XHMHHec KH 
coe OTH eHHBix apyr c apyroM Kaxannsaxopa h nacxHii co P 6eHxa. B KanecxBe co P 6eHxa m 
Kaxaimsaxopa Moryx npHMeHHXBCH yrjiepo*, ahokch^ KpeMHHs, rjiHH03eM, neojiHT, <j>o P Ma 
nepjinxa, jih6o apyrofi TBepaBift nopncxBift cop6eHT. KaxainsjaxopoM Moacex 6bixb Mexajui, 
menoHB, mejioHHo- 3 eMejiBHBie MexajuiBi, okch* Mexamia h GHMexaiuiHHecKHe «*BHHemJ 
(KOMGHHanHH MexajuiOB). HanpHMep, copGenx, cocxosiuhh h 3 HeojiHxa, koxo P bih necex na 
ce6e ocoSbih xhh KaxajraxHHecKoro Mexajuia, - cepe6po, 3 a cnex hohhoxo o6Me H a, nposBjiaex 
oxjiHHHyio cnoco6HocxB norjiomaxB cepHncxBie coe^aeHHH npn xeMnepaxypax, 6jih3khx k 

HOpMaJIBHBIM. 

Hocjie xoro, KaK npoH3omjia cenapann* saaaHHoro ajieMeaxa hjih coe^HHeinifl, co P 6e H T 

MOKHO npOMBIXB H BOCCXaHOBHTB eXO aKXHBHOCTB, HCnOJIB3ya PJISL npOMBIBKH HOJISpHBIH 

opraHHHecKHH hjih HeopraHHHecKHH pacxBopnxejiB. B pe3y^xaxe xaKofi npoMBiBKH co P 6eHxa, 
nponHxaHHoro MaKpoMacranaMH Kaxajncaxopa, y fl a^K>xc a see ocxaxicH ox 3 a^aHHBix' 
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3JieMeHTOB hjih coejiHHeHHH. B&icymHBaHHe nyTeM HarpeBa hjih ropsHHM 330tom 
BoccTaHaBJiHBaeT cop6imoHHyio choco6hoctb cop6eHTa, nponirraHHoro KaTanH3aTopoM h 
noflroTaBjiHBaeT ero k noBTopHOMy Hcnojib30BaHHio. OpraHHHecKHft hjih HeopraHHHecKHH 
noJiapHbifi pacTBopHTejiB BMecTe c 3aziaHHbiM sueMeHTOM (coeflHHeHHeM) mokho 
OTcenapHpoBaTt nyTeM neperoHKH. 

flaHHoe H3o6peTeHHe oneHb noxresHo He tojibko asm cenapauHH h OT^ejieHHa 5khakhx 
yraeBOflopoflOB, Taioix KaK Macna, ot boahhx pacTBopoB, ho h mojkct npHMeHjm>c» win 
cenapan,HH jno6bix saaamibix sjicmchtob hjih coe^HHeHHH (npHMecefi, 3arpji3HeHHH) ot 
yrjieBOflopoOTBK JKHflKOcreft. npHMepti yrjieBOflopoflHbix HomKocTeft, KOToptie MoryT 6&itb 
OTcenapHpoBaHBi ot npHMeceii, Hcnojib3ya TexHOJiorrao flaHHoro H3o6peTeHHa, aajieico He 
orpaHHHHBaioTCH cjie^yiomHM cthckom: 6eH3HH, «H3ejn,Hoe tohjihbo, Ha$Ta, KepocHH, 
BaKyyMHtiH ahcthjumt, KOTejn>Hoe tohjihbo, cBipaa Heijm,, napa<pHHOBbie aHCTHJWTbi, 

KCHJIOJI, TOJiyOJI, CTHpOJI, aJIKHJieeHSOJIbl, JIHTpOHHH, JKHflKHe opraHHHecioie nOJIHMepbl, 

pacTHTejiBHBie Macjia h hm noflo6Hbie. ITpHMepBi npHMeceft, npHcyTCTByiomnx b TaKHx 
yrjieBOjiopoflHBix kh/jjcoctjix Taiofce He orpaHHHHBaioTca cjie^yioiHHM chhckom: MeTajuiBi 
(BaHazmfl, HHKejiB, »ejie3o), a3oracTBie coezmHemw, cepHHCT&ie coeaHHeHHa (MepicanTaHbi, 
THO^eHBi, 6eH30THo4»eHBi h flH6eH30THo<i>eHbi), ap oMaTHHecKHe coe^HHeHHa, MHoro^epHtie 
apoMaTHHecKHe coejpHHeHHH h hm no,zio6Hbie. 

TexiiojiorHHecKaa cxeMa Mo^cer 6bitb Mo/m<|>HiiHpoBaHa h npHcnocooneHa k pasjiHHHbiM 
hcxoahmm yrjieBOflopoflHbiM noTOKaM; OflHaico, TeMneparypHbie npenenbi KHnemw HcxoflHoro 
MaTepnana 6ynyT b SHawrejibHOH cTenera onpeflejwTb npnroflHOCTb KOHKpeTHoro 

paCTBOpHTeJW HJIH KOM6HHaHHH paCTBOpHTejieft H3-33 Heo6xOflHMOCTH BOCCTaHOBJieHH* 

pacTBopHTejw jiflK noBTopHoro HHKJia. JlflSL aaHHoro H3o6peTeHHa xapaKTepHO HajiHHHe 
HecKOJiBKHx BapnaHTOB TexHOJiorHHecKHx cxeM h pa3pa6oTaHo hbckojibko choco6ob 
flocTHJKeHHH MaKCHMajibHoro SKOHOMHHecKoro 3$4»eKTa. HanpHMep, B 33BHCHMOCTH ot 
Tpe6oBaHH« k KOHenHOMy npoayiery h KanecTBa Hcxotmoro MarepHajia, H a nepBOM 3 T ane 
OKHCJieHHa Moryr yqajraTbca 6ojiee jiencne 4>paKH.HH hjih 6ojibinee hhcjio THO<peHOB h 
apoMaranecKHX coeAHHeHHH, ocTaBjuw BTopyio (ppaicuHio «jw nocne/iyiomero OKHcjieHHa h 
cenapnp oBaHHa . 

MaKCHMajibHbiH SKOHOMHnecKHH 3$<i>eKT ot TexHOJiorHHecKoft cxeMbi flocTHraeTCH npn 
homoihh Bbi6opa onraMajibHoro cooraoraeHiM Meawy nomDKeHHOH o6beMHoft CKopocrbio 
BHyrpn peaicropoB nocne nponecca OKHCJieHHa h 3aTpaT Ha pa3flejieHHe jpyx 4>paicu.HH, 
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ycujieHHOfl no^ann HexoflHoro noTOKa, BKJnorafl BOCCTaHOBjieHHe pacTBOpHTejia h noBTopHBift 

U.HKJI. 

B COOTBeTCTBHH C flaHHBIM H306p6TeHHeM, BO«a, jno60H IIOJiapHBIH BO^HBlS nOTOK HCHflKOCTH, 

yrjieBOflopoflbi hjih apyrae yrjiepoflcoflepacanme JKHflKHe iiotokh, HMeiomne b cbocm cocTaBe 
TaacejiBie MeTamiBi, cepHHcme coeflHHeHHH, npHMecH hjih 3arpji3HHTejiH Moryr 6bitb ot hhx 
OHHmeHBi, h KOHueHTpaima 3aaaHHBix sjieMeHTOB hjih coefliraeHHfi cymecTBeHHO chutkchsl 3a 
cneT nepBOHanajibHoro hx OKHCJieHiw h nocjieayiomero KOHTaKTHpoBaHHa boa, coflepacamiix 
npHMecH, c copSeHTOM, nponHTaHHBiM MaKpoHacTmiaMH KaTanH3aTopa. Jfym copSeirra, 
npororraHHoro KaTajiH3aTopoM, kotopbih Momer 6bitb npeaocTaBJieH b cootbctctbhh c 
jiaHHBiM H3o6peTeHHeM, npe^noHTHTejiBHO HcnojiB30BaTB MeroflBi, oiracBiBaeMBie HHHee. 
nojiynaeMtia b pesyji&Tare copSeHT c KaTajiH3aTopoM oco6eHHO s^eicrHBeH h nojie3eH ana. 

yAaJieHHH OKHCJieHHBK 3aflaHHBIX SJieMeHTOB HJIH COeAHHeHHH H3 BOfl&I HJIH nOJMtpHBIX 
BOOTBK HOTOKOB. IIpH 3TOM COp6eHT BCTynaeT B KOHTaKT C HOWKOCTHBIM nOTOKOM HJIH 
HCXOflHBIM nOTOKOM, COflepHCaiHHM npHMeCH, B yCJIOBHHX, 06BIHHO CBH3aHHBIX C IipHMeHeHHeM 

CTaimoHapHoro azicop6ii,HOHHoro cjioa. HcnojiB30BaHHe Taicnx CTpyicryp b noaoSHBix 
ycnoBHax npHBOflHT b pe3yjiBTaTe k HeoacHflaHHo bbicokoh CTeneHH yaaneHHji OKHCjieHHbix 

3aflaHHHK SJieMeHTOB HJIH COeflHHeHHH H3 nOTOKOB JKHflKOCTH HJIH HCXOflHBIX nOTOKOB, 

corjiacHO aaHHOMy H3o6peTeHHK>. 

B noapo6HOM OHHcaHHH H3o6peTeHHa npHBOflHTca Gojiee aeTaji&Haa xapaKTepHCTHKa 
Me-roflOB, npHMeiMeMBix ju& no^roTOBKH cop6eHTa, nponHraHHoro MaicpoHacTHuaMH 
KaTajiH3aTopa, a TaioKe mcto^ob Hcnojo>30BaHHa copGeHTa-HOCHTejia KaTanH3aTopa jyra 
cenapamra h yflajieHHa npHMeceii b COOTBeTCTBHH c aaHHBiM H3o6peTeHHeM. FIpaKTHKa 
noKa3ajia, hto npHMeHeHHe aaHHoro H3o6peTeHHs MoaceT hmctb orpoMHBie, nopoft 
HenpeacKa3yeMBie pe3yjiBTaTBi fljw npoMtmuieHHOCTH, BBH/iy ero cynjecTBeHHoro otjihhha ot 
paHee Hcnojn>3yeM£ix TexHOJioran, o KOTopbix roBopHJioct BBime. BHeapeHHe H3o6peTeHHJi 

IIOBHCHT 3KOHOMHHHOCTB TeXHOJIOFHH, IipH 3T0M no CpaBHeHHK) C flpyTHMH aJIBTepHaTHBHBIMH 

MeTOflaMH h TexHOJiorHiecKHMH npoueccaMH aaHHaa MeTojmica ocTaercji BecBMa npocTOft. 
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" T *~ ™~ — — — no,, flam 
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TaKOe a^cop^OBHOB OKHcjleime „ „p„ ne cc a6cop5 TOH npn y^acxHH copSeKxa » M e,ox 

:~::r ^ - y — - — — — 

AScopo™ a m $a3e 0IJ _ 0I wop6iiHH b ^ 

KOTopaa b ™ *aae nponcxo^ kbk Ha aBa nop3flKa ^^tZ' 

~ *aae. ^a KOBoioHeHTOB b „ $a3e xpe^ex pIL 
npe^ b hob. np^ecn DorjI o™ xBe PJIHM " 
noaepxHocn, „ P „e oo^e, ,e M xa chbb npHxaaceHHa, KOTopaa y mm np l ecH 
b OKp« fl ^oo™. a6oop6lWK) mojkho 8a3Bart ^ 

~, Koxopaa b xepMo™^ 0MBICTO bq ^ ~ 

™ep,o ro .aa, „ ^ ^ fi ~ 

3X0 bphbo^x b peayaBxaxe k ox H „„ OMy DOBbnneHHIO ^ ^ 

npHMeceH, Koxop BI e „ocx yn a K >x a „op H «^ aScop6eHTa „ 
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KaxajiroaTopa jih6o 3 a cner «J)H3HHecKoft a6cop6n.HH 6jiaroaapa ajieicrpooTpHHaxejiBHOMy 
npHTJKceHHio hjih CHjiaM BaH aep BaajiBca, jih6o xkmbhcckoh a6cop6nHH, npoxoflamett 
6jiaro«apa xhmhhcckhm hjih BaneHTHBiM CHJiaM. 

npniMTB pememie h caejiaxB bbi6o P oxhochxcjibho yaajieHHa 6ojiBmero hjih MeHBinero 
KOJiHHecTBa npHMeceft npn cenapamra h ohhcxhtcjibhom OKHCjieHHH/a6cop6uHH - Bonpoc 

3KOHOMHieCKHH H 33BHCHT OT CpaBHHXejTBHOH CTOHMOCTH 3XHX flByx OnepaUHH. A6cop6eHXBI 
MOiyT paSMemaTBCH eflHHBJM CJIOeM, HeCKOJIBKHMH OXflejIBHBIMH CJIOaMH HJIH B HeCKOJIBKHX 

peaKTopax (s^ecB HMeexca mhoto pasjiHHHBix BapnanxoB). HeoSxoflHMo HafixH onTHMajiBHBiH 
BapnaHT, cpaBHHB CKopocxi, noTOKa hjih o6BeMHyio CKopocxB h saxpaTBi H a n B a 3T ana 
cenapaHHH, BKjnonas BoccraHOBjieHHe pacraopHTejia h btophhhbih uhkji. B saBHCHMOcxn ot 

SKOHOMHHeCKHX Xpe6oBaHHH, 3TH TeXHOJIOrHHeCKHe 3T3HBI MOryT npOBOflHXBCa noonepeOTo, 

eaHHOBpeMeHHo hjih HenpepBiBHo. A6cop6e P Bi M ory T 6bitb BoccTaHOBJieHBi sa ciex 
nnpicyjiamiH nepes hx cjioh HeKOToporo KOjnnecxBa nonapHoro opraHHHecicoro hjih 
HeopraHiraecKoro pacxBopnxejia npn TeMnepa T ypax ot 30 no 90° C h noBTopHoro 
npoxo5K fl eHHfl noTOKaMH, conepacainHMH sanaHHBie 3JieMe H TBi hjih coennHeHHa, ynacxica, rne 
B&wenaexca pacTBopnTejiB h OTCTHJumiHOHHoro ynacTica, nocjie oxnaacneHHa. 
CMecB cop6eHTOB, HcnojiBsyeMBix b namioM H 3 o6pe T eHHH h 3<p<peKTHBH0 npHMeHHeMtix b 
aaHHoft xexHOJiorHH nna cenapamra h ynajieHHa npHMeceii, Moacex 6bitb npHroxoBJieHa 
cjieflyromHMH MexonaMH: 

(1) CMeniaTB HcxonHBie KOMnoHeHXBi, npeOTOTOiTejiBHO coexoamne hs: neojinxa, hjih 
oSjierHeHHoro nepjmxa h okhch ajnoMHHHa, hjih cxpyKxypu, coexoameft hs Hacxnn 
yrjiepoaa, TaKHM o6pa30M, hxo6bi nojiyHHTB CMecB, HanoMHHaiomyio jno6yio H a bbi6o P 
KOHCHCTeHHHio: CBipyio Maccy, xecxo, nacxy, Kanmny h hm nono6HBie; 

(2) pacnpenejiHTB CMecB no nacxnnaM, npennoHXHxenBHO BBicymHBaa ee pacnBuieHHeM, 
njia Toro, hto6bi 06pa3OBariHCB MaKpoHacxHnBi, rpaHyjiBi, cfcepu, MHKpoc^epBi is. 
noflo6HBie 4>opMBi, npennoHraxejiBHee Bcero - MHKpoc$epBi; 

(3) B&ICyniHTB HaCTHHBI B CyniHJIBHBIX yCJIOBHHX, K3K OHHCaHO 3fleCB, HT06BI nOJiyHHTB 

cyxne nacTHUBi; 

(4) npoKajraTB BBicymeHHbie HacnmBi b npoKajiHBaiomHx yenoBHax xaic, KaK 3to oiracaHo 
3necB, hto6bi nojiyHHTB npoKaneHHBie HacronBi; 

(5) BBecTH, ho npeanoHTHTejiBHee nporaiTaTB npoKajieHHBie HacranBi KarajiHsaTopHBiM 
KOMnoHeHTOM, yKasaHHBiM snecB, xttoSbi nojiyHHTB b npenenax ncxonHoro 
KOMnoHeirra Hacxnny, nponHTaHHyio KaTajiH 3 aTOpOM; 
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(6) BBicynniTB aKTHBupoBaHHyio nacnmy b saaaHHBix ycaoBHax, KaK sto onncaHO b 
AaHHofl pa6oTe, hto6bi nojiynrrB BBicyineHHyio Hac-rany, npoiMTaHHyio 
KaTaJIH3aTOpHBlM cop6eHTOM; 

(7) npoKanHTB BBicynreHHyio aKTHBHpoBaHHyio Hacnnry b saflaHHBix ycaoBHax, Kan sto 
onncaHO b aaimoft pa6oTe, hto6bi nonyHHTB npoKaaeHHyio Hacrmjy, nponHTaHHyio 
KaTaJIH3aTOpHBIM cop6eHTOM; 

(8) BOCcTaHOBHTB npoKajieHHyio aKTHBHpoBaHHyio lac-rany no.zjxonainHM 
BOccxaHOBHTejieM Tax, hto6bi b pe3yjiBTaTe 6tijia nojiyneHa cop6eHraaa cMect, 
coflep>Kamaa b ce6e KaTajiH3 aropHBitt KOMnoHeirr, hm&oiuhh noHH>KeHHyio 
BaneHTHOCTB, h r^e co«epacaHHe KaTajiH3aTopHoro KOMnoHeHTa c noHHaceHHoii 
BaneHTHOCTtio «ocTaTOHHO ajw Toro, hto6bi 3(|)$eKTHBHO yaaaaTB onpe^ejieHHBie 
3a«aHHBie 3Jie\ieHTBi hjih coe«HHeHHa H3 yrjiepoflocoflepjKaiHHX jKHflKOCTeH, bo^bi h 
jho6bix nojwpHBK bootbix >KHflKHx noTOKOB, jih6o yr;iepo,zn»ix schhkhx noTOKOB, npn 

HX KOHTaKTe C COp6eHTHOft CMeCBK), B COOTBeTCTBHH C TeXHOJlOraefl (TeXHOJIOrHHMH) 

^aHHoro H3o6peTeHHa. 

OnTHMajiBHBiH pa3Mep aflcopSeHTa h BpeMa BBmepjKHBaHHa fljia ero HacrauBi - a B Jiaexca 
npeflMe-roM 3KcnepHMeHTajiBHoro HccjieflOBaHHa b peanbHBix TexHOJioniHecKHx 

yCJIOBHflX. 

He orpaHHHHBaacB onncaHHeM oco6eHHocTeft MexaHH3Ma, otmcthm, hto npHMecn b 
npouecce oKHCJiemia nozmepraioTca Ha cop6eHTe KaTaJiHTHHecKOMy npeBpameHHio, 
npHBOflameMy b pesynBTare k (popMHpoBanHio BemecTB, HMeromnx 6ojiee bbicokhh 
MOJieKyjwpHBift Bee. HanpHMep, MepicanTaHBi OKHCJiaiOTca b cyjn,<pH,zi&i h/hjih 
nojiHcyjiB^imBi. 3th cepHHCTBie coe,«HHeHHa, HMeionme 6ojiee bbicokhh MoaeKyjiapHBifi 
Bee, 3aTeM a6cop6HpyK>Tca sthmh cop6eHTaMH, nponHTaHHtiMH HacTHH.aMH KarajiH3aTc-pa. 
<J>H3HHecKaa a6cop6ima aaHHBix cepHHCTBix coeflHHeHHfi Ha 3thx cop6eHTax 3aTeM 
ycHHHBaeTcs Sjiaroaapa hx 6oaee BBicoKOMy MoaeKyjiapnoMy Becy. Cop6eHTBi, aBjiaacB 
npeflMeTOM HsyneHiw aaHHoro H3o6pereHHa, nojiyrojin TepMHH «cop6eHTBi, 
nponHTaHH&ie HacnmaMH KaTajiH3aTopa», nocKOjiBKy a6cop6uHa cepHHCTtix coe^HHeHHH 
Ha copSeHTe, npoiiHTaHHOM KaTantH3aTopoM, b flaHHOM H3o6peTeHHH npoxo^HT B flBe 

CTaOHH, a HMeHHO: Ha nepBOH CTaQHH npOHCXOflHT KaTaJIHTHHeCKOe OKHCJIHTeJIBHOe 

npeBpainetrae (KOHBepcna) coeflmieHHH, 3arpa3HeHHBix cepofl, a Ha BTopofi - <pH3HHecicas 
a6cop6nHa KaTajnrnraecKH npeBpameHHBix npoflyKTOB. 
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ripoaecc cenapar^HH h yzjaneHHa npHMecefi coctoht H3 cjieayionmx 3TanoB: 

(1) Opaio^HoimpoBaHHe: b nepBHHHOH cpe^e pa3HBie bhabi npHMeceft MoryT HaxoAHTta b 
pa3JiHHHBix KoimeHTpaitHHx b npeaejiax ^paKimft, HMeiomnx pa3HBie TeMneparypBi 
KHnemiH. 3to M03KCT HBHTbCH HHTcrpajiBHOH (fryHKimeft, BJIH5IK>meH Ha 
s^^eKTHBHOCTB 3TanoB cenapai^HH h yzjaneHHJi, 

(2) OKHCjieHHe: npHMCCH OT&HpaiOTCH HaHJiyninHM o6pa30M fljia cenapaimn H3 hcxootoh 
cpe^bi nyreM hx okhcjichhs. HeM BBnne 3 (J) 4>ckthbho ctb okhcjichhh, TeM HH^ce 
ypoBeHB coAepMcamiH 3aja;aHHBix sjieMenroB h coeflHHeHHH, ocTaioiimxcH b nepBHHHoft 
cpe/je. 

(3) CenapaijHs: nepBHHHas cpe^a c coflep>KamHMHCH b Heft npHMecaMH 3aTeM nocTynaeT b 
peaKTop, KOTopBift coflepacHT cop6eHT, nponjrraHHBiH nacnmaMH KaTajiH3aTopa TaK, 
KaK 3to H3Jio»ceHo bbiuic 3tot cop6eHT a6cop6HpyeT npHMecn 3a c^eT noBbinieHHoft 
H36HpaTejiBHOCTH cop6eHTa no OTHonieHHio k 3a^aHHBiM nacTHijaM h coeAHHeHHHM, 
cenapHpya hx tgm caMBEvr H3 nepBHHHoft cpeflBi. 

(4) y^ajieHHe: npHMecn yflajiKK>Tca H3 cop6eHTa, nponHTaHHoro nacTHqaMH KaTanH3aTopa 
nyreM npoMBmaHH* ero nojiapHBiM opraHHnecKHM hjih HeopraHnnecKHM 
pacTBopHTejieM. PeaicropBi moiotch hjih npoMBiBaioTca pacTBopnTejieM no rex nop, 
noxa H3 cop6eHTa He 6yaer yaajieHo acejiaeMoe kojihhcctbo npHMeceft. 

(5) PereHepauHH: cop6eHT, nponHTaHHBift nacTHijaMH KaraJiH3aTopa, 3aTeM 
pereHepHpyeTca npn BBicymHBaHHH ero nyreM HarpeBa hjih ropaHHM a30TOM. 
ra30o6pa3HBift pacTBOpHTejiB OTcacBiBaercfl c noMombio BaKyyMa H3 peaieropoB, 
oxjia>K,aaeTCH h KOH^eHCHpy eTCH . ITocjie 3Toro pacTBopHTejiB B03BpamaeTca o6paTHo b 
eMKOCTB ajih noBTopHoro HcnojiB30BaHH)i. Ecjih kjir 3thx ijejieii HCnOJIB3yeTCH 
ropKHHH a30T, to oh co6npaeTCH h Hcnojn»3yeTCH btophhho. 

(6) Pei^HKJi: npHMecn, npoMBiTBie pacTBopnTejieM, cenapnpyiOTCH ot pacTBopHTeji* nyreM 
neperoHKH. CenapnpoBaHHBiH pacTBopHTejiB 3aTeM B03BpamaeTca o6parao b cmkoctb 

XpaHeHHH paCTBOpHTeJIfl, HTO6BI 6BITB HCnOJIB30BaHHBIM BTOpHHHO. 

(7) OHHcnca: cenapHpoBaHHBie npHMecn MoryT 6bitb noBTopHo BBe^eHBi b 
TexHonorHHecKyio cncTeMy b ropa3flo 6ojn>ineH KOHijeHTpaijHH c TeM, hto6bi 6bitb 
OHHmeHHBiMH ao SoJiee HH3KHX 3HaneHHH, nyreM OT^ejieHHH nacra, a TeoperaHecKH 
Bceft, ocTaiomeftc* hcxo^hoh cpe^Bi. Ecjih HcxoaHaa cpe#a npeacTaBJiseT co6oft 
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ynieBOAopoflHHH noTOK hjih ropioHee, to npHMecn Moryr 6bjtb HcnojiB30BaHBi KaK 
ropiOHee Ha jho6om H3 3TanoB npe^naraeMoro TexHOJioraHecicoro nponecca. 

3TanH cenapaima h oTflejieHHH corxracHo flaHHOMy H3o6peTeHmo ocymecTBjunoTca npn 
onpeaejieHHOM B&i6ope ycjioBHH, a hmchho: (1) cyMMapHoe flaBjieHHe aojdkho ocTaBarBCJi 
no CTOflHHBiM b TeHemie Bcero nponecca h 6bitb Ha ypoBHe aaBJieHiw OKpyacaromeft cpe^ti, 
hjih HecKOHBKo noBBimeHHoro; (2) TeMnepaTypa nojxnep>KHBaeTCH Ha hhskom pa6oneM ypoBHe 
nopjwica 70-80° C npn OKHCJieHHH h cenapnpoBaHHH, h ot 40° «o 140° C Ha cram^x 
pa3flejieHHa, pereHepanHH h penHKJia, b 3aBHCHMOcra ot npHMeraeMoro pacTBopHTejis hjih 
pacTBopHTejieft; (3) nacoBaa o6i>eMHafl CKopocn, onpeaejiaeTca acejiaeMBiM ypoBHeM 
co«ep)KaHiM 3aaaHHi,ix Hacran h coeflHHeHHft, KOTopoe jsjis. MHHHMajiBHoro noTOKa aojracHO 
6bitb nopaflKa 2.0 - 3.0 , a flra MaKCHMajiBHoro - no 1 0.0 - 1 5.0. 

3th ycjioBHa TaieoBBi, npn kotopbdc cmccb cop6eHra, nponHTaHHoro nacTHuaMH 
KaTajiH3aTopa, Moater cenapHpoBaTB h yaaiiflTB npHMecn H3 nepBHHHoft cpeflBi. 
ripoxoagieHHe noTOKa echwkocth, coaep>icamero TBepflBie B3BeuieHHbie HacTHUBi h 
aflcop6HpyeMbie 3arp«3HHTejiH, nepe3 cranHOHapHBiH cjioh cop6eHTa npoaojiacaeTca ro Tex 
nop, noKa cjioh cop6eHTa no KpataeH Mepe nacroHHo He 3anojiHHTc* ocaHfleHHBiMH 
TBep^BiMH qacTHnaMH h norjioineHHBiMH 3arpji3HHTejiaMH. ITocjie 3Toro ocaacaeHHBie TBep«Bie 
nacTHnBi h cop6eHT, 3anojiHeHHBift a6cop6HpyeMBiM BemecTBOM, npoMBiBaeTca nojiapHBiM 
pacTBOpHTeneM pjisi pereHepanHH nocjieflHero, h tojibko nocjie 3Toro saHOBO npHerynaioT k 
npoBefleHHio onepanHH a6cop6nHH h o6bnHOH HenpepBiBHoft cenapanHH. 
YcHjieHHoe aacopSnHOHHoe oKHCJieHHe conpoBo^aeTca BBmejiemieM Tenjia, nocKOJiBKy 
MOJieKyjiBi aflcop6aTa CTa6HjiH3HpyiOTca Ha noBepxHocra copSeHTa. Rim orpaHnneHHoro 
HHCJia npHMecen, coaepascainHxcji b cbokcm hcxo^hom MarepHajie, noBBimeHHe TeMnepaTypBi 
3kh«kocth orpaHHHHBaeTCJi KOJiHHecTBOM aflcopSHpyeMBix npHMeceft, KOTOptie 06BIHHO 3fleCB 
npHcyrcTByioT, to ecrB, TenjiocoaepacaHHe nporax aompcHx KOMnoHeHTOB KOMneHcnpyeT 
TenJiOBBmejieHHe 6jiaroflapa npHMecaM, KOTopBie BBi30ByT jihihb He6ojiBnioe noBBiineHHe 
TeMnepaTyp TexHOJioniHecKoro nponecca. B TeneHHe nponecca BBwepacHBaiOTca cjieayionme 
pa6oHHe ycjioBiw: TeMnepaTypa npHMepHO ot 20° ao 90°C, flaBjiemie paBHO HopMajiBHOMy 
AaBJieHHio OKpyacaK>nieH cpe^Bi, B03pacTaiomee jihuo, 3a cneT aaBjiemiH Hacoca. HanpHMep, 
K03$<t>HHHeHT pacnpeaejieHiw fljia THo$eHOB-,zmoKCHAOB Mejiwy (JasaMH yrjieBOflopouoB h 
copSeHTa npn 20° C - o«hh, a npn 70°C oh BospacraeT b «Ba pasa. OrrniMajibHaa 
TeMnepaTypa oKHCjiemw 3aBHCHT ot cocTaBa aacopSeHTa, MOJieicyjDipHoro cocTaBa THo<J>eHa h 
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OKCHflOB rao<i>eHa, pacnpeaejieraM MOJieicyjiHpHoro Beca, cocTaBa Hcxoanoro yrjieBoaopoaa, a 
TaK>Ke b SHaHHTejibHoft cTeneira ot cocxaBa h npoueHXHoro coaepacaHHa apoManraecKHx 
BemecTB. nosTOMy HeoSxoanMO onxHMH3H P OBaxB npoueccw 3KcxpaKHHH an* icaacfloro 

HCXOflHOrO HOTOKa B OXflejIBHOCXH, OCHOBBIBaHCB H3 flaHHbK 3KCne P HMeHTaJlbHOrO OKHCJieHHH 

h cenapamra. OKHCjieHHe mohcho npoBOflHXB b HacaflOHHofi hot xapejiBHaxofi kojiohhc npn 
nepHOflHHecKOM noMeiUHBaHHH, HHflynHpoBaHHOH nyjiBcanHeft mm 6e 3 H ee. FIpH 3-xom mojkho 
npHMeHHTt jik>6oh noflxoaflnmfl omo- hjih MHorocxynemaxBiH cxaHHOHapHBlii cjioh. 

B03M05KHBI H flpyTHe BeJIHHHHBI, HaXOflJHHHeCH 33 npeflejiaMH yK33aHHBlX HHTepBaJIOB. 

PereHepamw cxauHOHapHoro cjioji copSeHxa saBepinaeTca npocyinHBamieM kojiohhbi h 
npo^yBKofi nepea H ee noaorpexoro rasa, npeanonxHxejiBHO, asoxa, b BocxoflameM noxoxe, 
nepea ynJioxHeHHBift cjioh cop6eHxa c hcjibio yflajieHH* pacxBopHxejw h 3 cop6eHxa. 
TeMnepaTypa rasa, npHMeHaeMoro fljia xaKOH pereHepauHH, Mo>Kex KOJie6axBca b npeaejrax 
ox 120° fl,o 140°C, a ckopoctb ero noTOKa nopa^ca 15 mji/mhh h P h bbixoohom aaBJieHHH 
npHMepHO 8 psi.(55,2 Klla) 

HcnapeHHBiH pacxBopnxejiB mojkho HanpaBHTB hjih OTcocaTb no« BaKyyMOM b oxiiaacflaioiiryio 
KOJioHHy, peKOHfleHCHpoBart h co6paTB b cmkoctb pjm noBTopHoro ncnojitsoBaHHa. 
AjiBTepHaTHBHBiM Mexo^OM pereHepanira pm cxaimoHapHoro cjioji cop6eHTa aBjiaexcs 

HCHOJIBSOBaHHe BXO P HHHOrO pacXBOpHXejIH C BBICOKHM KOS^HHHeHXOM paCTBOpeHHH H 

HH3KOH HcnapaeMocTBK) wx pacxBopeHHa nepBHHHoro pacxBopHxejw. Cisiecb myx 
pacTBopaxejieH Hanpaajwexca saxeM Ha neperoHHyio ycxaHOBKy ww pasaejiemia, r^e ohh 06a 
peimpxyjinpyioT «jw Bxopiraioro Hcnojn>30BaHHji. PeaKHHOHHBie kojiohhbi 3 a T eM 
HarpeBaiOTca ao T eMnepa T ypBi 40° C npn homoihh HarpeBaTejiBHoro 3JieMeHxa hjih sa cnex 

HSOJIHpOBaHHOH HOBepXHOCXHOH 06OJIOHKH. HcnapeHHBiH BXO P HHHBIH paCXBO P HXeJIB MOXeX 

6&IXB BBroeaeH H3 CHCxeMBi hjih oxxanaH nyreisi BaKyyMHpoBaHHa b oxjiaayiaiomyio KOJioHHy, 

peKOHfleHCHpOBaH H COSpaH B eMKOCXB flJW HOBXOpHOrO HCnOJIB30BaHHfl. 

Mexofl, npHMeHaeMBift b aaHHOM H3o6pexeHHH, npeaycMaxpHBaex cosine xaKHx pea K xopoB 
KonoHHoro xHna co cxaunoHapHBiM cjioeM, KoxopBie HanojiHeHbi MaxepnajioM, 
npHcnoco6jieHHBiM fljia BBHiienepeHHCjieHHBix ycjioBHft h pa6oxaiox noonepeflHo, xo ecxb, 
Koraa o^hh HanojiHeHHBiH pesepByap aocxnraex cBoen npeflejiBHoft a6cop6uHOHHOH cmkocxh, 
ero mojkho OTKjnoHaxB ox pa6oxBi ajw pereHepamui, b xo speMfl, Kax Bxopoft no^KMaexca k 
nponeccy. 

fljw npoeKXHpoBaHHH xaKHx eMKOcxeft c ynexoM hx bcjihhhhbi h paaMepoB Moryx 6bixb 
npHMe H eHBi xpaflHHHOHHBie npHHimnbi HiDKeHepHHra. PasMep h BejiHHHHa eMKOcxeg, 
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HanojiHeHHHx cop6e H TOM, koto P bih nponHxaa nacxtmaMH Kaxa^axopa, aojdkhbi 

COOTBeXCTBOBaXB CKOPOCTH HOXOKa B TeXHOJIOFHHeCKOH CHCXeMe, KOTOPBIH B CBOK, OHep^B 

flojraeH nojrywn, HeoGxoanMoe Bpewa npeGBmaHHs ^ OHHmeHH*. BoneacxBHe bbicokoh 
nopHcxocxH cop6eHXOB, hx cjioh MOiyr 6bixb cpaBHHxejiBHo bbicokhmh. 

CenapaqHOHaaa peaicropHaa KOJioHHa Mo^ex SKcroryaxHpoBaxBCH b hihpokom *Hana30He 
xennepaxyp, pasimnHBix cocxaeax pacTBopnxejieH h hotokob c paajiHHHBiMH oSbbmhbimh 
CKopocx^MH, c^oBaxe^BHo ee mokho n P Hcnoco6HXB k pasraBBi cocxaBaM Hcxo fl Horo 
CBiptH h cneixH^HKaimaM npoAyKTa. 

HpO^CC MOKex npOXO^HTB K3K B eflHHOfi peaK«HOHHOH 30He, TaK H BO MHOXHX peaKHHOHHBIX 

30Hax, pacnojio^ceHHBK nocj^oBaxejiBHo hjih noonepe^Ho, h hmctb 3HaHHxejiBHBie 
xexHOJioranecKHe npenMyinecxBa np H HcnoHBsoBaHHH aacopSmm b cHcrene, no cpaBHeHmo c 
aMepHKaHCKHM naxeHXOM jsfe 5 730 860. 

KojiOHHy flra neperoHKH mohcho cnpoeKXHpoBaxB h SKcnjiyaxHpoBax*, xaKHM oSpasoM, hxo 
pacxBopHxe^B, yxo^Hft c ansa kojiohhbi, cooxBercxByex xpeSoBaHiMM k pacxBopHxejno 
noBxopHoro mncjia. nojiyneimBiH pacxBopnxejn, Heo6s3axejiBHO wwraen 6bitb aGcomoxno 
hhcxbm, a Moacex coflep^axB He6ojiBinoe KOjiKHecrao hjih cjieflBi apyrax coeflHHeHHH. 
npHMenaHHe: B neojinxoBoft kojiohhc He K oxopoe KOjimecxBo xenjioBOH 3 H eprHH hs 
narpexoro B03*yxa a6cop6Hpyexca cHJiaHO-iieojiHxoBBiMH cb*3*mh, BoccxaHaBJiHBaa xe M 
caMBiM hx cHJiy flJM noBxopnoH cxa6H OT3 aim H cjioh. Cjioh Haca^KH oxji^aexca, 
HanojiHsexca bo*oh H3 OK P y*aK>ineH cpe m h BKjiKmexc* bhobb m nocjie^yiomero 
HcnojiB30BaHHa, b xo BpeMH, kbk eMKocxB, paSoxaiomas napajuiejiBHO c hhm, yme sanojmeHa. 
B xex cjiynasx, xorm KanecxBo cbi P bs Hyawaexca b pereaepauHH, hxo npHBoanx k 
nojiyneHmo neKoxoporo KOJiHnecxBa ocxaxoHHBix yraeBOflopoaoB, hx neoojiBmoH 6okoboh 
hoxok, oxflejienHBiH ox noxoKa pacxBopnxejia btophhhoxo HHKJia, mojkho HcnojiB30BaxB KaK 
25 TonjiHBo jajw aaHHoro npoijecca. 

TaKHM oepasoM, naMH oxKpBix Mexo* HnxeHCHBHoro aflcop6imoHHoro OKHCJieHHa, 
noc^eflyiomeH cenapanHH h yaajieHH* sewaHHBix sjieMenxoB h coe^HHeHHH npn 
HcnoJiB30BaHHH copGeiixoB, nponHxaHHBrx nacxHHaMH KaxajiHsaTopa. 

30 KoMMeH TapHH no npoiieccv OKHCjiemm 

B npHBo^HMOM 3fl ecB xexHOJioranecKOM Mexo«e na sxane OKHCjieHHH npoBOOTxe* HH*yiaj,H* 
rasa-OKHCJinxejia. Hpn 3tom HcnojiB3yexc* sosayx, khcjio P o«, osoh, nepeKHCB Boaopoaa hjih 
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flpyrae ra3M, H3BecTHBie cbohm npHMeHenneM b npoueccax okhcjichha. Okhcjiajoiiuih ra3, 
KaK 6bijio H3JioHceHo b no,zipo6HOM onHcaHHH aaHHoro H3o6peTeHHa, - 3to B03«yx, oflHaico Ha 
npaKTHKe Moryr 6bit& no JKejiaHmo Hcnojn>30BaHBi h flpyrne OKHCJunoume ra3&i. 
HcxoflHaa cBipBeBaa cMecB 3aTeM HarpeBaeTca no acejiaeMofi peaioiHOHHofi TeMneparypBi b 
5 CTamiOHapHOM cjioe peaKHHOHHOH kojiohhbi. JSjw. 3Toro 3Tana peaicrop okhcjichhh mojkct 
npe^cTaBJMTB co6oh HacaaoHHyio KOJiomiy, o,hhh hjih cepnio peaKTopoB, jih6o apyryio 
cxoflHyio KOH4)Hrypam«o, KOTopas o6ecneHHBaeT a#eKBaTHBiH noBepxHocTHBiH KOHTaicr c 
okhcjihkmhhm ra30M, MHHmviajiBHoe oSparaoe CMemeHHe h Tpe6yeMoe BpeMJi npe6BiBaHH*i 
paBHoe 15-30 MHHyTaM ajih Toro, hto6bi b npouecce OKHCJieHHa noir/wrB acejiaeiviyio 

10 KOHBepCHK). 

Ily3BipBKn B03«yxa hjih OKHCJiaiomero ra3a flHcneprapyioTCji b kojiohhc okhcjichhh, nocjie 
nero 3anaHHBie siieMeHTBi hjih coeflHHeHHa, coflepacamHecji b hcxojihom noTOKe, HeMejuieHHo 
okhcjmiotch, o6pa3ya okhch hjih jjByoiaacH. Mhkpohhbih pa3Mep ny3BipBKOB Bosayxa hjih 
OKHCjMioniero ra3a yBejiHHHBaex b 3HaHHTejiBHOH CTeneHH raiomaflB noBepxHocra 4>a3 
15 OKHCJMiomero ra3a b hcxojjhom noTOKe, cymecTBeHHo noBBnnaa tcm caMBiM 3<p$eicTHBHOCTB 
peaioiHH OKHCJieHHa. CooTHomeHHe OKCHflaHTa k 3aaaHHOMy sjieMeiny MoaceT MeHflTbCK b 

3 aBHCHM O CTH OT HpHpOflBI H XHMHHeCKOH aKTHBHOCTH COeAHHeHHH, CneHHCpHKaHHH npOflyKTa, 

paGoneH TeMnepaTypBi h BBiopaHHoro KaTajrasaTopa. PeaKUHOHHaa cMecB MoxeeT hmctb omy 

HJIH me XCHflKOCTHBie $a3BI B 33BHCHMOCTH OT KOJIHHeCTBa H THna HCnOJIB3yeMOro OKCH^aHTa. 

20 TeMneparypa peaKiiHH b npoaecce OKHCjieHHa aojiacHa noflaepacHBaTBca Ha ypoBHe 80° C, 
KOJiHHecTBeHHO npeBpamaa npHMecn b OKHCJieHHBie coe/niHeHiM. no Mepe 3aBepineHH* 
peaKHHH OKHCjieHHa hcxoahbih noTOK npofloJiacaeT HanpaBjWT&cs k <J)HKCHpoBaHHOMy cjioio 

peaKTOpHOH KOJIOHHBI flJW aflCOpGlJHH OKHCJieHH&DC 3aflaHHBK SJieMeHTOB HJIH COeflHHeHHH. 

npeflnoJiaraercH, hto b nponecce peaKiiHH OKHCJieHHa 6yaeT noimocTBio H3pacxoflOBaH BecB 
25 B03«yx hjih OKHCjiaroinHH ra3. Ecjih 3Toro He npoH30injio, to h3jihihkh B03^yxa hjih 
OKHCJiaioHiero ra3a mojkho jih6o 3aHOBO HanpaBHTB b KOJioHHy OKHcneHHH, jih6o BBmycTHTB b 

BeHTHJIHHHOHHOe OTBepCTHC 

Heo6xo«HMo OTMeniTB, hto npefljiaraeMBie copSeHTBi c nacTHuaMH KaTanH3aTopa oco6eHHo 
npHro^HBi b peaKHHHX oKHCJiemw jvih opraHHHecKHX MoneKyji BCjie«cTBHe hx npeBocxo^HBix 

aHCOp6lIHOHHBIX KaHeCTB, HTO flaeT B03M03KHOCT& COXpaHHTB afleKBaTHBIM BpeMS 

yflepacHBaHHfl jaw peaKiiHH okhcjichhh. ITpHMeHJW sth cop6eHTBi c HacTHijaMH KaTajiH3aTopa, 
3Ta peaKinM MoaceT ocymecTBjiaTBca TaioKe h b hchakoh <J>a3e nyTeM npoxoameHHn cMecn 
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OKHCJieHHBJX 3aflaHHWX 3JieMeHTOB HJIH COeflHHeHHH Hepe3 COpSeHTBl C HaCTHIjaMH 

KaTajra3aTopa b peaicrope co CTaaHOHapHbiM cjioeM. 

KOMMeHTaPHH n o PaCTBOPHTejIK). HCnOJIl>3VeMOMV B flaHHOM 

H3o6peTeHiiii 

CMecH pacTBopHTeneft, Hcnoji&3yeMBie b flaHHOM H3o6peTeHHH, aojdkhei: JierKO BBiflejMTBca, 

HMCTB CnOC06HOCTB K nOBTOpHOMy HCnOJIB30BaHHK>, XHMHHeCKyiO CTa6HJIBHOCTB, HH3KyK) 
CTOHMOCTB, HH3KyK> TOKCHHHOCTB H BBICOKyK) nOJIHpHOCTB. CMeCH paCTBOpHTejieH flOJBKHBI 
6BITB TaK»ce HHepTHBDMH no OTHOIIieHHK) K peaKIHMM C XCHflKHMH IIOTOKaMH CBipBH. 

fljis TexHOjioraH ^aHHoro H3o6peTeima noflxojurr TaKHe opraHHnecKHe h HeopraHHnecKHe 
pacTBopirrejiH, Kan apoMaraHecKHe coe«HHeHHfl, rajioreHH3HpoBaHHBie apoMaraHecKHe 
coeflHHeHHH, opraHoxjiopHpoBaHH&ie coeflHHeHHJi, kctohbi h cirapTBi, a HMeHHo: mnyoji, 
AHXjiopo6eH30Ji, «HxjiopoMexaH, anxjioposTaH, aueTOH, 3TaHOJi, MeTaHOJi h apyrae. 
Ha CTa^HH cenapaunH pacTBopnTexia hjih SKCTparapoBaHHa coflepacamie pacTBopHTejw 
npH6OT3HTejitHO 80-90%, npHMeceft - nopaflica 10-20%. PacTBopHTejn, mojkho OTflejiHTB ot 
npHMeceft nyreM neperoHKH. BBi6op npoeicra fljis flaHHoro npouecca aejiaioT hcxoah H3 
SKOHOMHHecKHx cooSpaaceHHH. Oh saBHCHT ot TaKHx noKa3aTejiefi, Kaic xapaKTepHcraKH 
nepBOHananBHoro ncxoflHoro cbipta, npoeKTHaa moihhoctb npeanpHSTHa, B&i6op 

paCTBOpHTejM, TOUCH KHHeHHa H paSJIHHHH B njIOTHOCTH $33, KOTOpBie OHeBHflHBI flJia 

pa6oTHHKOB npeflnpHflTHs, HMeiomHX flocraTOHHBiH npaKTHraecKHH omrr. 

BaxcHBiM npeHMymecTBOM ami pacTBopHTejw aBjweTcs ero cobmccthmoctb c peaKimett 

OKHCJieHH». KpOMe TOrO, eCJIH 3TO He06X0flHM0, TO OflHH HJIH HeCKOJI&KO KOMnOHeHTOB 

pacTBopHTejw b flamioM npouecce Moryr ynacTBOBarB b KanecTBe npoMexcyTOHHBix peareHTOB 
b peaKHHH OKHCJieHHa. npHMepoM TaKoro KOMnoHeHTa aBjiaeTca yKcycHaa KHCJioTa h ee 

rOMOJIOTH, KOTOpBie 4>OpMHpyK)T HepOKCH-KHCJIOTHBie npOMKKyTOHH&ie OKCHflaHTBI c 

nepeKHCBK) Boaopoaa. Bticoicaa SKCTpaKHHOHHaa H36HparejiBHocTB, cnjia nojiapHocra, 

K09$$mHCHTEI paCTBOpeHHH, 6e30HaCHOCTB B HpHMeHeHKH, TeXHOJIOrHHeCKaa 
COBMCCTHMOCTB H HH3Kaa CTOHMOCTB - KBJWIOTCfl OCHOBHBIMH nOKa3aTejIHMH npH BBl6ope 

pacTBopHTejw asm npoMBinuieHHoro npHMeHeinra. 

B TexHOJiorHHecKHH HpoeKT Mo»Ho BHecTH HeKOTopBie H3MeHeHHfl h npoBecTH ero 

SKOHOMHHeCKyiO OHTHMH3amnO flJW yTJieBOflOpOflHOTO HCXOflHOTO CBipBfl, HTO MO>I<e T CWJiaTB 
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npoeKTHpOBmHK-TeXHOJIOr C OtlHTOM pa60TBI. HanpHMep, B 3aBHCHMOCTH OT Tpe6oBaHHfl K 

KOHeHHOMy npoayicry h KanecTBy hcxootoh) CBipta, Ha nepBOM 3Tane cenapaijHH moecho 
npoBecTH yAaJieHHe 6ojiee Jiencnx ^paicmiH, a ocTanBHBie <J>paicimH noflBeprayTB okhcjichhio 
h cenapaijHH nocjie 3Toro. OirrHMH3aE(HH npoeKTa flocTHrae-rca 3a chct BBi6opa onTHMajiBHoro 
5 cooTHomeHM Meamy ckopoctbio noTOKa hjih nacoBoft o6i>eMHOH ckopoctbk>, h 3aTpaT Ha flBe 
cenapaqHH, bkjuohm 3TariBi BoccTaHOBJieHira pacTB opirre jih h noBTopHoro ijHKJia. 
TexHOJioraHecicaa cxeiua motkqt 6bitb Mo;*H<i>HimpoBaHa h npHcnoco6jieHa k pa3JiHHHBiM 
hchakhm noTOKaM cbipbs. OflHaico, npe^ejiBi KHneHHa CBipBa 6yayr b 3HanHTejiBHOH CTeneHH 
onpewjiOTB npnroflHocTb KOHicpeTHOH KOM6HHamiH pacTBopHTejieft H3-3a Heo6xOflHMOCTH 
10 BBmejieHHH pacTBopHTejia win noBTopHoro imioia. ,3jpyroH npHMep onTHMH3amiH npouecca - 

3TO B03MOHCHOCTB npOBefleHH* AByX CenapaUHH COBMeCTHO RJISL BBmeJieHHH pacTBopHTejia. 

ripn 3tom npouecce cymecTBeHHO CHHUKaeTca cjiokhoctb, nocKOJiBKy HeKOTopBie nacra 
o6opy/i;oBaHH^ CHHMaioTCfl. 

Etocjie BBmeneHHK pacTBopHTCJM, b 3aBHCKM0CTH ot xapaicrepHCTHK HCXO^HOrO 
15 ynieBOflopoflHoro cbipbh, BBmejieHHBiii 3KCTpaKT 6y^eT coctootb npn6jiH3HTejiBH0 Ha 10-25% 
H3 cepocoaep>KamHx coeflHHeHHH h Ha 10-30% H3 ajincfraTHHecKHx coeflHHeHHH, a 
ocTaBinyiocfl nacTB 6yayT cocTaBJiHTB apoMaTHHecioie coe#HHeHH5i. 

KoMMeHTapiiH no npoueccv ohhctkh bojm 

20 

JiflSL 60JIBHIHHCTBa CJiynaeB, npe^yCMOTpeHHBDC AaHHBIM H306peTeHHeM, B KOTOpBIX TBepzjBie 

Ben^ecTBa h aflcop6npyeMBie npHMecn coaepacaTca b Bo^e, HanpHMep, OHHenca KOMMyHajiBHO- 
ropoACKoft boabi hjih npoMBnnneHHBix OTpa6oTaHHBix boa, Han6ojiee npeanoHTHTejiBHO 
Hcnojn>30BaHHe yniepofla b KanecTBe a^cop6eHTa, KOTopBift MoaceT HaxoOTTca b Bime 
25 nopoinica, rpaHyji hjih MHKpoc^epBi. npH OHHcnce apyrax ranoB bo# b KanecTBe a^cop6eHTa 
MoaceT BBicTynaTB rjeojnrr, o6iierHeHHBiH nepjratT, hjih apyrae TBepzjBie, ho nopncTBie no 
CBoeft cipyKType cop6eHTBi. 

Boabi, OHHmaeMBie no TexHOJioran aaHHoro H 3o6peTeHHK, o6bihho 3arpa3HeHBi 
MeTajuiHHecKHM >icejie30M, OKCH^aMH >icejie3a h/hjih a<ejie3a b BH^e cojieft, coflep>i<amHX flByx- 
30 hjih TpexBajieHraoe >Kejie3o. KpoMe 3Toro, b cocTas TaKHx BOfl Moiyr bxoahtb Merajuiw, He 
coflepacaiime hh AByxBajieHTHoro, hh TpexBaneHTHoro >Kejie3a, okch^bi MeTaiuiOB h/hjih cojih 
MeTajuiOB Mean, mnnca, amoMHHHa, Mapramja, cepe6pa, cBHHija, Ka^MHH, 30JioTa, HHicejia, 
MBiuiBHKa h km noflo6HBix, a TaiOKe MeTajuiBi rpymiBi naHTaHHflOB h aKTHHHflOB. TaKHM 



25 



WO 2004/085576 PCI7IB2003/003551 

o6pa30M, KaK noicajaHo b ^aHHofi TexHOJiorra, OKHCjieime MeTanuioB Ha jhoSoh crama 
BKjnonaeT cenapannio MeTajuia h ero okchaob h cojiefi. B cootbctctbhh c aaHHbiM 
H3o6peTeHHeM, 3arpfl3HeHHaa Bona aojracHa co/tepacaTb MeTaiiJibi, H3 KOTopbix MoaceT 6htb 
nojiyneH okcha. CjieflOBarejibHO, 3arpH3HeHHaa BOfla flojDKHa coflepjKarb Jno6yio 
KOM6HHamno hs Zn, Mn, Mg, Cu, Ni, Cd, Pb hhm noao6Hbie, h/hjih hx okchah h cojih, c 
TeM, hto6bi BfcnneHa3BaHHi,ie MeTajijibi Morra 6brrb OKHcjieHbi h cenapHpoBaHbi. B 
6ojibinHHCTBe cnynaeB npn OHHCTKe OTpa6oTaHHtix h ctohhbix bo« Taicne MeTajijibi Ha3biBaiOT 
«Ta>KejiLiMH». 3to MeTajuibi nepexoflHofi rpynnti, KOTopbie aBJiaioTca tokchhhmmh h npa hx 
nonaflaHHH b peKH, osepa h apyrae npnpoaHbie BOflHbie oGteKTBi HaHecyT cepbesHbig ymepS 
OKpy>KaK>meft cpeae. QncHaico, MeTajuiw, KOTopbie Moryr 6brrb BoccTaHOBjieHbi npn hx 
BbwejieHHH H3 hcxootoh cpe^bi, He orpaHHHHBaiOTca tojibko rpyimoft «T*>Kejibix MeTa»uioB». 
B nponecce 3Tana cenapanini Merajuia (a), b 3arpH3HeHHyio nony w>6aBjiseTcs no KpaftHeft 

Mepe OflHH OKHCJWIOIH.HH areHT flJIfl TOrO, *Tro6bI yBeJIHHHTb OKHCJIHTeJIbHO- 

BoccTaHOBHTejibHbiH noTCHimaji BOflbi b CTopoHy 6ojiee nojioacHTejibHyio fljw npeBpamemra 
MeTanuia. HanpHMep, »cejie3o, npncyTCTByiomee b Bo^e, 6yaer npeBpanjeHo b hoh, 
coaepacaiHHH ipexBajieHTHoe >Kejie30, h b stom BH^e npoH30H,aeT ero ocajK^eHHe H3 bo^m. 
MeTajuiHHecKHe ocaznai yaajnnoTCH H3 BOflbi bo BpeMH cenapaHHH npn noMoiUH cop6eHTa. B 
HeKOTopbix cjiynaax HHor^a TpeSyeTca H36HparejibHO yuajWTb h BoccTaHaBJiHBaTb H3 
sarpasHeHHbix boa Taicae MexajMbi, KOTopbie hmciot nemiocTb h Moryr 6brrb npoaaHbi Ha 
nepenjiaBKy. 

TBep^brii HOCHTejib, Hcnojn»3yeMbiH b npoH3BOflCTBe aacopSeHTa una. ohhctkh bo^h, o6hhho 
HSMeH^eTca b pasMepax ot MHKpoHa hjih HecKOJibKHx flecHTbix aoJieft MHJuraMeTpa b 
AHaMeTpe ro HecKonbKHx MHUnHMeipoB b anaMeTpe. Bojiee KpynHbie no pajMepy Hacraubi 
cop6eHTa hmciot to npeHMyinecTBo, hto ohh o6ecneHHBaioT MeHbinee conporaBJieHHe 
BOflHOMy noTOKy, h MeHbme 3acopaiOTCa. HeflocTaroie hx b tom, hto ohh hmciot MeHbmyio 
nnoma/n, noBepxHOCTH Ha eflHHHny oGbeMa, nosTOMy MeHburaft noBepxHocrabiH cjioh mokho 
pa3MecTHTb b KOJioHHe 3a«aHHoro pa3Mepa. flonoJiHHTejibHoe orpaHHHeHHe jsjm HeKOTopbix 
xpynHbix cop6eHTOB b KonreKCTe flaHHoro H3o6pereHHK 3aKjnoHaeTCH b tom, hto flBHJKyinaa 
CHJia, Heo6xoflHMaa nns 4>jnoHOT3annH cjioh, yB ejiHHHB aeTca no Mepe yBejiEraeHHH pa3Mepa 
HacTHn copSeHTa (npn ero 3aaaHHOH hjiothocth). B 3aBHCHMOcra ot KOHKpeTHoro TBepaoro 
HocHTejw B03pacTaiomHe nonepenHbie chjih cflBHra jjm 6ojibniHx nacTHn Moryr BbQBaTb 
noBpeHcaeHHfl noKpbrrHH ero noBepxHocra. 
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TexHOJiora* aanHoro H3o6pexeHHH npHMeHHMa rjisl y fl aji eHIM jhoSbix yrneBoaopo OT Bix 
HCHflKocxefi b ochobhom as nojistpHOH cpe/a* HOT BOflBI. HcHOHBSOBaHHe cop6e H xa, 
nponirraHHoro HacranaMH Kaxajmsaxopa, Kan 6bijio HsaoaceHo BBime, nosBOJiaex ycnenmo 
BBmejiHTB h aaxeM ohhcxhxb cenapHpoBaHHyio yrjiesoflopoOTyio acHflKoexb, a xaKace 
pereHepnpoBaTB co P 6e H x, nponHxaHHBm nacxHiiaMH KaxajiHsaxopa. CjieflOBaxejibHo, aaHHoe 
H3o6pexeime Hafi^ex imipoKoe npuMeHeimc ww npoHeccoB cenapaHHH h ohhcxkh b 
npoHSBoacxBe h na JiaSopaxopHBix ycxanoBKax. Te M He Menee, hcxoas hs oxcyxcxBH* 
no fl o6HBix ajiBxepHaxHBHBK Mexo^OB, npeanojiaraexca, hxo 3 xo H3o6pexeHHe Haftaex cBoe 
npHMe H eHHe b xaKoft Ba>KHOH c<J>epe, K aK HSBJieneHHe sarpaaiwiomHx yrneBoaopoaoB hs 
bootbix cpt&. O^HaKO, oGjiacxB ero npHMeHemiK 3xhm He orpaHHHHBaexcH. 
Ckopoctb noxoKa sarpasHeHHOH bo«w nepes KaxaraxKnecKHH HeoOTxoBBift co P 6e H x noacex 
6Brrb b npeaejiax 0,05 - 0,2 o6Be M a cno* b MHHyxy. HanSojiee npeanoHXHxejibHa cKopocxb 
noxoKa sarp^HeHHOH bo^bi - nop*mca 0,1 oG&eMa caoa b MHHyxy, hxo cpaBHHMO c 

CKOpOCXBK) HOpMaJIBHOH OHHCXKH Ha JIHHHH. OnblXHBie flaHHBie, OCHOBaHHBie Ha HH4) OP MaHHH 

BTEX o sarpysKe sarpasHeHHOH bo^bi h cko P ocxh noxoKa, npoxoasmesro nepes 
KaxajiHXHHecKHH neoJiHTOBBift cop6e H x, BMecxe c npoBeaeHHeM npocxwx 3KcnepHMe H xoB, 
noMoryx onpeflejinxb nepnofl BpeMeHH, koxo P bih noHaaoGHxea m* nojraoro HcnojibsoBaHns 
eMKOcxH cjio* HeomixoBoro cop6e H xa, cocxoamero h 3 tocxhh Kaxannsaxopa, fl o npopBrna 
Sensojia hot ajncHJi- 6e H3 ojioB. Bosmojkho nposeaeHHe aHajinsa sxoro noxoKa, hxo Moacex 
homohb b opraHH3aHHH aBxoMaxHHecKoro KOHxpona 3a npoueccoM. 

KoMMeHTapHH — no npoueccv cenaoaiiHH vrjieBOfiop n^»Krr 

npHMgcefi 



Mexoa yjiyninenHfl Kanecxsa yrjiesoflopoflOB, npeacxaBJieHHBiH b aanoM H3o6pexeHHH, MOH<ex 
npHMeMXBCjr ot6o Kan oxaejibHbm nponecc A nx ohhcxkh yraeBo^opoaoB, ot6o b 
kom6hh3hhh c cymecxByiomHMH Mexo^aMH nwpooHHcxKH. B nacxHocxn, npn HcnojiB30BaHHH 
flamioro H3o6pexeHHH nocjie rimpooHHCXKH, yaeuwioxc* apoMaxHnecKHe coeOTHeHHa, 
KOxopBje ocxaioxca nocne rHflporeHHsannoHHoro nponecca, noBBnnaa xe M caMBiM uexaHosoe 
hhcjio OT3eiiBHoro xonOTBa. 

HanpHMep, npHMecn, coaepjKamHec* B.yrjieBoaopoOTOM hcxootom cbipbe, Moryx BKjnonaxB b 
ce6a rexepoaxoMHbie coeOTHeHHfl, xaicne, KaK coeOTHeHiw asoxa, KHcjiopoaa h cepbi. 



27 



WO 2004/085576 PCT/IB2003/003551 

Cepocoflepacamne coeflHHeHHa, BionoHaiOT, HanpHMep, ajiH^araHecKHe, Ha<i>TeHOBbie, 
apoMaxHHecKHe MepKairraHBi, cyjit^i^Bi (npHMepbi: cepoBoaopofl, cepooKHCb yniepoaa), m . 
(npHMep: cepoyraepoa) h nojracyjn^nflH, rao^eH&i h hx 6ojiee BticoKHe roMOJiora h 
aHajiora, a Taiorte 6eH3OTH0$e H bi h flH6eH30THo<i>eHbi. flpyrae npHMecn Moryr coctostb h 3 
aaoTocoflepHcamnx coeflHHeHHH. firm yrjieBoaopoaoro hcxoahoix) cbipba xapaierepHO to, hto 
rexepoaTOMHBie npHMecn hmwot noJwpHbin axoM, KOTopbifi o6jierHaeT H36H P aTejibHyio 
aacop6mno. 

yrjieBOflopo^HBie CMecn, ncxoflHoe Cbipbe h CbipbeBbie hotokh, noGoHHbie npoayKrw, 
Tfl^ejiue yrjieBowpo^ti h yrjiepoflcoflepacain.ee acHflKoe cbipbe, npHroflHbie ajw flaHHoro 

H306peTeHHH, H He TOJIBKO OHH, MOJKHO onpeflejiHTb cjieayiomnMH TepMHHaMH: «6eH3HH», 
«KpeKHHr-6eH3HH», «flH3ejiBHoe ToroiHBO», « T axcejn>ie Ma3yn>i». TepMHHOM «6e H 3HH» 
onpeflejiaeTCfl CMec& yraeBOflopoflOB, BbiKHnaioinaa npn TeMneparypax, HaHHHas ot 38° C h 
AO 205° C, a Taicace jno6aa hx cfcpaicmui. IIpHMepaMH tbkhx Schshhob Moryr cjiymrrb hotokh 
yrjieBOflopoflOB H a He<t> T enepepa6aTbiBaioinHx saBOflax, a HMemio: H a<|>Ta (a TaKace H a<i>Ta, 
nojiyneHHaji npaMoft neperomcoH), Ha^Ta KOKcoBaHHs, KaTajiHTHHecKHft 6e H 3HH, Ha4»Ta 
jiencoro KpeKHHra, ajnoijiar, nsoMepHsar, npoflyier pe$o P MHHra h noflo6Hbie hm, a Taime 

KOMSHHaHHH C HHMH, XOTX 3T0 flafleKO He nOJIHblft CHHCOK. Te P MHH «K P eKHHr-6eH3HH» 

onpeflejraer CMecb yrjieBOflopoflOB, Bbnoinaiomyio npn TeMnepaTypax, HaHHHaa ot 38° C h ao 
205° C, a TaKme jno6as hx 4>paKmw. Ohh otjwkjtch npoflymraMH jm6o TepMHHecraix, jra6o 
KaxajiHTHHecKHX nponeccoB, b pesyjibTaTe KOTopbK npoHcxoflnr pacmenjieHHe 6ojibniHx no 
pasMepy MOJie K yji yraeBOflopofla H a MeHbrnne. n P HMe P bi noflxoflainHX TepMHnecKHx 
npoueccoB BKjnoHaioT, ho He orpamraiBaioTca cjieflyromHMH: KOKCOBaHHe, TepMnnecKHH 
KpeKHHr, BHc6peKHHT h noflo6 H bie hm, a xaioice hx KOM6HHan.HH. IIpHMepaMH noflxoflamnx 
KaTanHTHHecKHX KpeKHHr-nponeccoB Moryr cflyacHTb (ho h He tojimco ohh) KaTanoHTHHecKHH 
KpeKHHr-$jnoHfl, KpeKHHr Taacejioro cwpba h hm nofloSHbie, a TaK> K e komShh annn c hhmh. 
TaKHM oSpasoM, npHMepaMH KpeKHHr-6eH3HHOB Moryr 6brrb (xot* h H e TonbKo ohh) 6eH3HH 

K0KC0B3HH3, 6eH3HH TepMHHeCKOrO KpeKHHra , 6eH3HH BHC0peKHHra, KaTaJIHTHHeCKHH 

KpeKHHT-6eH3HH Hponecca <t>jnoHfl, KpeKHHr-6e H 3HH THMcejioro cbipba, hm noflo6 H bie h 
KOM6HHainiH c hhmh. TepMHH «flH3ejibHoe tohjihbo», ynoTpe6jie H HbiH 3«ecb, osHanaeT 
acHflKocTb, cocToamyio H3 CMecn yrjieBOflopoflOB, BbncHnaiomyio npn TeMnepaTypax ot 150°C 
no n P H6jiH3HTejH,HO 370° C hjih jno6a* hx <t>paKnH*. Taioie hotokh yrjieBOflopoflOB 
BKmonaiOT nnpKyjnipyiomHe rasoHJin, KepocHH, peaKTHBHoe toiuihbo, flmejibHoe Tomurao, 
nojryneHHoe npaMOH neperomcoft H,HaKOHen, niflpooHHineHHoe flroejibHoe TonjiHBO. 
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IlpHMeHeHHfciH TepMHH «TJBKejiBie ocTaTKH» 03HanaeT hchzikoctb, cocToamyio m CMecn 
yrneBOAopo^OB, BBiKHnaronryio npn TeMnepaType nopjynca 275° C h BBinie, hjih jno6aa hx 
4)paicmw. Tawie yrjieBOflopoflHBie hotokh BKjnoiaiOT KOTejiBHoe toiijihbo, 6yHKep C, 6nryM, 

Ma3yT H OCTaTKH. 

B HeKOTopBK cjiynaax KpeKHHr-6eH3HH MoaceT 6bitb pa3«ejieH Ha <t>paicnHH h/hjih 
raflpooHHmeH npeawe, ieM H3 Hero 6yzr/T yaaneHBi cepHHCTBie coeflHHeHHH, npn 
ncnojiB30BaHHH ero b TexHOJiorHH flamioro H3o6peTeHHfl b KaHecrae 
yrjieBOAopoflocoflepEcaineft hchukocth. 

KoMno3HUHa cop6eirra, nponHTaHHoro nacTHuaMH KaTajiH3aTopoM, HMeromaa 

KaTaJIH3aT0pHBIH KOMHOHeHT CO CHHHCeHHOH BaJieHTHOCTBK) B flaHHOM H306peTeHHH JlBJiaeTCK 

cocTaBOM, o6jiaaaiomHM cnoco6HocTBK> BCTynaTB b XHMHrecKyio pearamio h/hjih 
pearapoBaTB $H3HHecKH c rpynnoH cepHHCTBix coeflHHemiH. npeflno«rrHTeJiBHO Tatoice, hto6bi 
cop6eHT yuajwji H3 KpeKHHr-6eH3HHa monefymihi h flpyrae cMOJioo6pa3yiomHe coeflHHeHHs. 

Kohctpvkuhh copS eHTa, nponHTaHHoro nacTHuatviH KaTajiioaTopa 

CTPVKTVPbl HOCHTejlH copgeHTa 

HocHTeneM fljra KaT£uiH3aTopa Moryr 6bitb yrjiepoa, neojnrr, fyopMbi nepjiHTa hjih jhoGoh 
flpyrog TBepabiH no CBoeft CTpyierype, nopncTbiH copSeirr. KaTajm3aTop bhochtch npomiTKOH 
b HOCHTejn, b npeaejiax pa3pa6oTaHHOH crpyKTyp&i. IDiomauB noBepxHocTH hochtcjm, pa3Mep 
nop HocHrejM h njioTHOCTB nop, OKpyacaionnix KaTajni3aTop no HanpaBJieHHK) k nenrpy 

KOHHeHTpHTOOCTH HOCHTeJIS - BCe 3T0 B OflHHaKOBOH CTeneHH Ba>KHbie ^aKTOpbl B 

nocTpoeHHH cTpyicrypH HocHTena. IljiomaflB noBepxHocTH o6bihho KOJieSjieTca ot 500 no 
2500 M 2 /r. Pa3Mep nop KOJie6jieTca ot 5 ao 100 aHrcrpeM, a hx njioTHOCTB HapacraeT no 
HanpaBJieHHK) k neHTpy HocHrejw. OnTHMH3HpoBaHHBiH HOCHTejib 6yz*eT hmctb 
MaKCHMantHyio njioma^b noBepxHocTH (2500 M 2 /r), HaH6ojiBmHH pa3Mep nop no 
HanpaBJieHHK) k ero HapyjKHeft Macro (100 aHrcrpeM), coxpamw stot pa3Mep no HanpaBJieHHio 
k neHTpy HOCHTejw, r^e npncyrcTByeT cBfl3aHHBiH KaTajiH3aTop . IlpHHnHn onTHMH3anHH 
HOCHTeJM TaKOB, htoGbi Bee napaMerpbi flocTHrajiH SKcrpeMajiBHBix 3HaHeHHH, h npn 3tom 
tto6bi He noTepajiacB nejiocTHOCTB CTpyioypBi. B KanecTBe KaTaiiH3aTopa MoaceT BBiCTynaTB 
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MeTaroi, mejioHB, mejioHHO-3eMejn>Hbie MeTaronj, okchobi MerajuioB, 6HMeTaJuiHHecKaa 
KOM6HHamra (kom6hh alalia MeTaiuioB). 

Cpe^H HeKpHCTajiraiHecKHx yrjnepoflHBix MaTepnanoB, noaxoaamnx ana Hcnojit30BaHHa hx b 
KanecTBe HOCHTejw HacTHHBi KaTajiH3aT0pa, oiracaHHoro b stom H3o6peTeHHH, hm&otcji 
npoayKTti, H3BecTHBie noa Ha3BaHHeM «JiyKOBBEft yrjiepofl» hjih HHane, MmcpocipepHHecKHe 
yrjiepoflHtie CTpyKTypfii. Hx CTpyicrypBi hoxo>kh Ha jiyKOBbie c OTaMerpoM ot 100 aHrcTpeM h 
6ojiee, ohh npoHHo BHe^paiOTca b OKpyKaionmH yraepofl, SBJisacb HyBCTBHTeJiBHBiMH 

KaTaJIH3aTOpHBIMH yHaCTKaMH HJIH HOBepXHOCTHBIMH 30H3MH. 

B nejioM, coeflHHeHHa yrnepoflHoro cop6effra, nponHTaHHoro KaTanH3aTopoM 4>opMHpyioTCJi 
nyreM BHeflpeHHa aonojiHirrejibHoro hhcjki aTOMOB hot MOJieKyji b Hcxozmyio cTpyioypy, He 
Hapyinasc npn stom XHMHHecKHe cbjkh Hcxo,zmoro MaTepnajia. 

YrjiepoOTBie aTOMti b rpa<J>HTe pacnoJiaraiOTCfl b y3Jiax mecrarpaHHOH peineTKH h 
coxpaHmoTCH Ha MecTe 6jiaroflaa cpaBHHTenBHO chjibhbim KOBajieHTHtiM cbjkhm. 
niecTHipaHHBie peuiexKH, HanpoTHB, 3aMemaK>Tca ppyr apyroM h yaepacHBaioTcs Ha MecTe 
6oJiee cjia6biMH CHJiaMH BaH flep BaajiBca. Bojiee HH3Kaa SHepraa cbk3H Mea«y peineTKOH h 
MHorHMH HapymeHHSMH aejiaiOT lacTHnsi rpaipHTa bociiphhmhhbbimh k npoHHKHOBeHHio 
KaTanH3aTopa. JSjix npoH3BOflCTBa yrjiepoflHoro cop6eHTa, nponHTaHoro <racTHnaMH 
KaTanH3aTopa, rpa^HTOBbm noponioic o6pa6artiBaeTCH nyreM HarpeBa b npHcyTCTBHH 
rasoo6pa3Horo hot aamieoro areHTa. flaBJieHHe, np H kotopom HaHHHaerca (paKTHHecKaa 
nponHTKa, 33BHCHT ot nojwpHOCTH h CTpyKTypHofi HeynopaflOHeHHocTH rpa4»HTa. nosTOMy 
mo)kho ocymecTBHTt pacmHpeHHe 6ojiee, neM ro era nepBOHaHaubHBix pa3MepoB nacTHn. 

y HeOOTTa, KOTOpBlfi MOJKeT 6&ITb HCnOJIB30BaH B 3TOM H3o6peTeHHH, 3aMemaK»TCfl KaTHOHBI 

HaTproi b CHHTeTHHecKoft 4>ojKa3HTOBOH cTpyidype KaTanH3aTopoM, npeOTOHTHTeji&HO Zn, Ag, 
Cu, Ni, Co h Sn, ot6o hx KOM6HHanHeH, hto yBeOTHHBaeT aflcop6n.HOHHyio choco6hoctb 

CHHTeTHHeCKHX (pOKaSHTOB B 1,5-3,0 p33a fffix OHpeflejieHHBIX SaaaHHWX SJieMeHTOB H 

coeflHHeHHH. TaKMce OTMenaeTCH , hto TaKHe KaTajiH3 aropHBie copSeHTbi Ha 6a3e 

CHHTeTHHeCKHX (J)OXCa3HTOB yCHOTBaiOT aflCOp6n.HOHHyiO CnOC06HOCTB flaace npH HH3KHX 

KOHHeHTpanHflx 3aflaHHbix sjieMeHTOB h KOMnoHeHTOB, aa>Ke npn HH^e 1 ppm. Taicaa BBicoKaa 
choco6hoctb yflajMTb 3aaaHHBie sjieMeHTti h coeOTHeHHa npHBOflHT b pesyjiBTare k 6ojiee 

BBICOKOMy ypOBHK) OHHCTKH HCXOOTOrO CBHJBJI. IIpHrOOTBie flJM HCnOJU>30BaHHfl HeOOTTBI 
flOJDKHBI HMeTB CpaBHHTeJIBHO BBICOKOe COOTHOHieHHe flHOKCHfla KpeMHHfl K OKCHfly 

amoMHHHa h pa3Mep nop CBbnne 10 aHrcTpeM b .zwaMeTpe. Cpe.ro chhtcthhcckhx ucoottob 
no/p«wrr X, Y, L, ZK-4, ZK-5, E, H, J, M, Q, T, Z, am>$a h 6era, pasHOBHOTOcra ZSM h 
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OMera. Ho npe,znioHTHTejiBHee TaKHe $o>Ka3HTBi, kok neonHT Y h neojiHT X, oco6eHHO Te, 
Koxoptie HMeioT pasMep nop CBBime 10 aHrcTpeM b OTaMexpe. HanpHMep, neojniTBi Y h X 
HMeioT pasMep nop npn6jiH3HTeJi&Ho 13 aHrcxpeM, to ecTB aocraTOHHO 6ojn>inoH, hto6bi 
MOJiexyjiBi saaaHHBK sjieMeHTOB h coe^HHeHnfl moivih bxoahtb b hhx, a 6ojiee Kpymaie 
MOJieKynBi npeBpameHHBix (okhcjichhbix) saaaHHBix sjieMenroB h coeflHHeHHft bbixoahxb hs 



HHX. 



% m flaHHoro H3o6pe T eHHfl xapaKTepHo to, hto npneMjieMtiH flnanaaoH HOHHoro o6Me H a fljm 
hohob KaTajiHsaTopa b ^oacasHTOBoft CTpyiaype nopa^a 50-75%. npespameHHe 
3arp*3HHTejie» saaaHHBix sjieMemroB h coeflHHeHHfi npoxoflHT Me H ee 3<i><i>eKTHBHO npn 
ypoBHax saMemeHiM Me H ee 50-75%. CjieflOBarenBHO, KaTannsaxopHBie ^opuu HeojinxoBBix 
$o>Ka3HTOB c ypoBHeM HOHHoro o6Me H a ot 50% ro 75% oSjiaflaioT cnoco6 H ocTBio 
aAcop6Hpo B aTB onpeflejieHHBie saaaHHBie 3JieMeHTBi h coearaieHiM, o6ecneHHBaa bbicokhh 

ypOBeHB aflCOp6HHH TaiCHX COeflHHeHHH H3 HCHflKHX nOTOKOB. 

npeflnoHTHTejEbHo, hto6bi ocTaBnmeca hohbi b (fcoacasHTOBOH CTpyKType - 6bijih mejioHH 
h/hjih niejiOHHO-3eMejn>H£ie MeTaJKiBi: 25% -50% cooTBeTCTBeHHo. ^KejiarejiBHo, hto6bi sto 
6hum TaKHe meaoHH hot mejioHHO-3eMejn,HBie MeTajuiBi: Kannft, KarpHH, KanbOHH h MaraHH. 
Heo6xo^HMO OTMeTHTb, hto ^aHHBie KaTannsaTopBi aflcop6H P yioT 3fwaHHbie sneMeHXbi n 
coeflHHeHHa o6paTHMO. OoacasnxoBBie neojiHTBi X h Y aacop6HpyK>x SHanHrejiBHoe 

KOJIHHeGTBO SaaaHHBK SJieMeHTOB H COeflHHeHHH HOCpeflCTBOM (t>H3HHeCKOH co P 6hhh B 

npoTHBonojio^KHOCTB npeBpameHHio OKCHflOB MerajuioB h apyrax neojiHTOB, TaKHx, K aK okhcb 
nmiKa h okhcb Mapraima (Zn, Ag, Cu h Ni, Co, Sn cooTBeTCTBeHHo), jih6o coHeTaraia c 
hhmh. 3th KarajiHsaropBi hhh SHMeTajuniHecKHe KOMGHHamra Moryr aecop6HpoBa T B 
saaaHHBie sjieMeHXBi h co eaHHeinra nyreivi hx hpombibkh opraHBraecKHM hjih HeopramiHecKHM 
pacTBopHTejieM. TaKHM o6pa30M, 6bijio o6 H apy>KeHO, hto TaKHe cop6e H TBi 5 nponHTaHHBie 
KaTajnisaTopoM, Moryx cjryaoiTB b Kanecrae pereHepnpyeMbix aflcop6eHTOB, o6jiaaaiomHx 
noBBnneHHOH cnoco6HocTBK> k aacop6imH 3a^aHHBix sjieMeHTOB h coe/mHeHHH. 
TepMHH «nepjiHT», HcnojiBsyeMbifi sflecb, sBJiaeTca neTporpa<|>HHecKHM TepMHHOM ana 
BymcaHHHecKOH KpeMHeseMHCTofi nopo^Bi, koto P bih b ecTecTBeHHBix ycnoBHax BCTpenaeTca 
no BceMy MHpy. Ero OTjniHHTejiBHOH nepToii, KOTopaa aeaaeT ero Henoxo >khm H a apyrae 
ByjncaHHHecKHe MHHepanBi, aBjiaerca to, hto npn HarpeBe w onpeaeaeHHBix TeMneparyp oh 
npH06peTaer cnocooHocTb pacumpaTbca h yBejiHHHBaeT cboh o&beM b 4 - 20 pa3 ot CBoero 
nepBOHanajiBHoro o6BeMa. n P H HarpeBe fl o TeMnepaTyp CBbnne 815 - 875° C, pasMejibHeHHBift 
nepjiHT pacnnipaeTca, 6narwpa npHcyrcTBHio boabi, coeflHHeHHOH c CBipog nepjiHTOBofi 
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nopofloft. CsasaHHaa noaa ncnapaexca b npooecce HarpeBa h cosflaex orpoMHoe MHoacecxBo 
Kpome^HBix nyawptKOB b cxexaoBHaHBix CTpyKTypax, pasMarneHHBix 3 a cnex HarpeBa. 3th 
MajieHtKHe, HaxoaamHeca b cxeicae, nysBipBKH h aeaaiox nepjmx TaKHM jierKHM H a Bee. Bee 
nepjiHTa Moacex flocxHraxB He 6ojn»me 2,0 4>yHxa Ha Ky6.<pyx (32 Kr/M 3 ). 

nepjIHT, KOTOpBIH MOJKHO HCnOJIB30BaTB B 3X0M H306pexeHHH, o6bIHHO 6yfleX IlpHCyTCTBOBaTB 

B cocxase Hocnxeaa cop6e H xa b KOJiHHecxse ox 15 no 30% Beca. n P H HsroxoBjiemiH xaxoro 
xnna copSeHXOBoro cocxaBa b aaHHOM H3o6pexeHHH, KOMnoHeHx-HocHxeaB oSbihho roxoBnxca 
nyxeM cMeineHHa coe/mHeHHH KOMnoHeHxa-Hocnxeaa, oKCH^a iiHHica h oaoBa, nepanxa, h 
OKcima amoMHHHa b cooxBexcxByiomHx nponopnnax jho6bim noflxo/iamHM Mexo«OM hh 
cnoco6oM, KoxopBm o6ecneHHBaex xecHoe nepeMeniHBaHHe sxhx KOMnoHeHXOB xax, hxo6bi 
Morjia o6pa30BaxBca aobojibho oflHopozmaa cxpyxxypa, coexoamaa H3 oxcHfla infflKa h oaoBa, 
nepraxa h oxen^a axnoMHHHH. q T o6Bi «)6HXBca flHcnepcHH sxhx KOMnoHeHXOB Moryx 6bixb 
n P HMe H eHBi mo6Bie cpeflcraa flaa hx CMeineHHa, HanpHMep: CMeinHBaiomHe xyM6jie P Bi, 
cxauHOHapHajr neHxpH<i>yra, CMecHxeaH nepnoAHHecKoro hjih HenpepBiBHoro aeftcxBHa, 
yflapHbie CMecnxejiH h ffpyrne. 

B peayjiBxaxe oSpaayexca BemecxBO aflcop6eHxa, cnoco6Hoe k aflcopSmm hjih a6cop6uHH 
sa^aHHBrx sjieMeHXOB h coe«HHeHHH h ox4>HJiBxpoBbiBaHHio Maxepnajia, coxoamero hs Hacxnn, 
H 3 Bo^HBrx nojiapHBK pacxBopoB, yrjieBOflopoac-B, yrjieBOflopo^HBix ho6ohhbix npoayxxoB h 
flpyrax KHflKHx yrjiepoflcoflep^amnx coe«HHe H HH. 3xo H3o6pexe H He o6ecneHHBaex 
nojiyneHHe ycxofiHHBoro npoxHB HcxHpaHHa cop6eHxa, nponHxamioro nacranaMH 
KaxaiiHsaxopa, KoxopBift ocxaexca cxa6HJiBHBiM npn o6bihho BcxpeHaioiimxca ycaoBHax 
nponecca, Kor«a BemecxBa-a,acop6eHXBi pereHepnpyioxca nocne aacop6nHH hjih a6cop6nHH 

3aflaHHBIX SJieMeHXOB HJIH COeflHHeHHH. 

MeHBnine no pasMepy nacxmiBi aflcop6e H xa ycmiKBaiox nepeHoc xenjia h MaccBi «jih 
HcxoffHoro c&rpBa xaxace h npn H3MeHJHOin.Hxca ycaoBHax nponecca. 

MeHBiime no pasiuepy nacxHUBi paspyuiaioxca xpyzmee, HeM xpymaie, nocKOJiBKy y 6ojiee 
MejiKHx Haexnn MeHbiue noBpeaweroiH, aeifceicxoB hjih pa3pBiBOB. nopncxBie nacxHUbi 
flaHHoro pasMepa 6ojiee ynpyra, <km HenopncxBie HaeranBi xaKoro me pasMepa, h MeHBnie 
pacxpecKHBaroxca. 

HewcxaxKOM 6ojiee mcjikhx nacran mojkct aBJiaxca xo, hxo aaa HSMeHaiomnxca ycnoBHH 
(bh^ a<HAKoro noxoxa, xeMnepaxypa Ha Bxoae h cxopocxB HacBimeHHa a«cop6eHxa), 
xpe6yexca noxox MeHBinero nonepenHoro ceneHHa. 3xo xpeGoBaHHe xoMneHcnpyexca xeM, 
hxo 6oaBniHH OT aMexp xpe6yex 6oJiBinero sanaca ancop6eHxa aaa flaHHoft bbicoxbi caoa. 
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YBejiHHeHHe bmcotbi cjioh cMoaceT KOMneHcnpoBaTB 3 tot HefloeraTOK, KOTOpBift HMeioT 6ojiee 

MeJIKHe laCTHIIBI. 

Be3 3THX yHHKaJIBHbK 4»H3KHeCKHX XapaKTepHCTHK COp6eHTOB, nponHTaHHBDC HaCTHUaMH 

KaTajiH3aTopa 6bijio 6bi HeB03MOJKHO nojiyiHTB Te MHoroHHCJieHHBie npeHMymecTBa, KOTopBie 
HMeeT aaHHoe H3o6peTeHHe. ,ZJpyrHM MaTepHanaM He yaaeTca cobmccthtb b ce6e HH3Kyio 
oGteMHyio iijiothoctb cop6eHTa, nponHTaHHoro yrjiepoflcoflepHcainiiM KaTajiH3aTopoM c ero 

BLICOKOH CnOCo6HOCTBK) K aflCOpGoHH, HH3KOH CTOHMOCTbK) H3rOTOBJieHIM H3 HCXOflHOrO 

MarepHajia, kotopbih HMeercji b HajiHHHH, h bbicokoh a6cop6imoHHOH cnoco6HOCTH. 
Bjiaro^apa TOMy, hto yrjiepoj y>Ke Haxoanji CBoe npHMeHeHHe paHee, 6bijio pa3pa6oTaHO 
HecKOJiBKO Heaoporax cnoco6oB H3roTOBJieHiw Taicnx MarepnanoB, KOTopbie MoryT 6BiTb 

34»4»eKTHBHO npHMeHeHBI B flaHHOM H306peTeHHH. BoJIBinHHCTBO H3 3THX npoijeccoB 

H3roTOBJieHHfl 3aBHCnT ot Hcnojn,30BaHiM yraepofla Kax HcxoflHoro BemecTBa. 

H3roTOBJieHHe copoeHTa. nponirraHHoro qacTHiiaiviM 
KaTajiioaTOPa 

KoMnoHeHT(bi) KarajiH3aTopa MoryT Sbitb BHeapeHBi BHyrpB hjih b CTpyKTypy npoxajieHHoro 
cop6eHTa, ^cejiaTejiBHo BBicymeHHoro MeroflOM pacnBijnrrejiBHOH cymicH jik)6bim H3 
nomomwiut ciioco6ob hjih MeTOflOB, npHMemieM&ix npn BHeceHHH KaTanHTHHecKoro 
KOMHOHeHTa (KOMnoHeHTOB) BHyrpb hjih b npeflenBi TaKoro cy6cTpaTHoro Marepnajia, Kax 
BbicymeHHtie h npoKajieHHBie nacTHHBi, hto b pe3yjitTaTe npHBOflHT k (fcopisrapoBaHHio 

K0MHO3HIIHH COp6eHTa, HpOnHTaHHOH KaTaJIH3aTOpOM. Taxaa KOMII03HHHfl MO^eT 6BITB 

B&icymeHa b JHo6bix npneMJieMBix ycjioBiwx h npoKaneHa b ycjioBHax npoxajiKH c 
o6pa30BaHHeM b kohchhom HTore B&icymeimoro, npoxajieHHoro cop6eHTa, nponHTaHoro 
aKTHBHpOBaHHBiMH HacTHijaMH KaTajni3aTopa. BbicyineHH&ie, npoxajieHHEie aKTHBHpoBaHHBie 
nacTHH&i 3aTeM Moaoio noflBeprayTB BOCcxaHOBJieHHio npn noMoum BoccTaHaBJiHBaiomero 
areHTa, >KejiaTejiBHo BOflopoaa, hto o6ecnenHT o6pa30BaHHe komiio3huhh cop6eHTa corjiacHO 
flaHHOMy H3o6peTeHHio. fljia BBeaeHiw KOMnoHeHTOB KaTajiH3aTopa mohcho Hcnojo,30BaTB 
TaxHe cnoco6bi, xax npomrnca, pacnbuieHHe hjih hx coneTaHHe. 
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KaTajiHTHHecKHe MeTajuiM 

B KOMnosHimio Moryr 6bitb «o6aBJieHH Merajuoi, okch«bi MeTajuioB h MeTanjiocoflepMcamne 
KOMnoHeHTH H36paHHoro 6HMeTanjiHHecKoro Ka T ajiH3a T opa, nyreM npoiraTEiBamw cMecn 

paCTBOpOM BO^BI HOT OpraHHHeCKHM paCTBOpOM, KOTOpBIH COflepHOTT Bbl6paHHBIH MCTaJDI, 

okcewbi MeTajuioB hot MeTajuioco/iepjKainHe KOMnoHeHTBi. 

HacxHH&i Mexajuia, coflepacamHe ot 10 no 1000 aroMOB cnoco6HBi o6pa30BBiBaTB cjia6bie 
KOBaneHTHBie cb*3H, xapaicrepHbie pjix KaTajiH3aTopoB flaHHoro H3o6peTeHHa. ripH HanHHHH 
6ojiee KpynHBix no pa3Mepy nacum MeTajuia npoHHOCTB xhmhhcckoh cbh3h CHHacaeTca. no 
Mepe yBejiHHeHHa pasMepa Hacran MeTajuia npoHHOCTB xhmhhcckoh cb*3h cmoKaeTca b Komie 
kobhob no TaKOH BeOTOTHti, sHaneHHe KOTopoft naa flaimoro pasMepa nacTHH MeTanjia He 

60JIbine, HeM npOHHOCTB XHMHHeCKOH CB33H 06BIHHHX yrJiepo^HBK HOCHTeJieft. 

B ^3hhom H3o6peTeHHH noa TepMHHOM «KaTajiH3aTo'p» noHHMaeTca KaTajiH3aTopHaa cmccb, 
o6pa3yeMaa hs oflHoro hot hcckojibkhx MeranjioB, okch^ob Menuum hot npeflinecTBeHHHKa 
OKCH^a MeTanjia. Rna. 3T oro BBi6HpaKyrca cjie^yionme MeTajiJiBi: Ko6ajitT, hhkcjib, >Kejie3o, 
MapraHen, hhhk, Meat, mojihSach, cepeopo, ojiobo, BaHaOTii, BonBtfrpaM h cyp&Ma, 
SHMeTajuiHHecKaa KaTajiH3aTopHaa CMecb c kotopbimh HMeer cymecTBeHHO CHHJKeHHoe 
BajieHraoe cocToaHne, n me stot KaTajiHsarop npHcyrcTByeT b TaKOM KoaireecTBe, KOTopoe 
34>$eKTHBHO o6ecneHHT yaajieHne sanaHHBrx 3JieMeHT0B h coeOTHeHHH hs hcxootoh cpea&i. 

nOR HHSKOBaJieHTHBIMH MeTaJIJiaMH B KOHTeKCTe flaHHOrO H306peTeHHa HOHHMaiOTCK 
MeTaiUIM, KOTOpBie HaXOflOTCfl B 6e3BaJieHTHOM, OOTOBaJieHTHOM H AByBaJieHTHOM COCTOflHHaX. 

BHMeTajiOTHecKaa KaTanH3aTopHaa CMecb HMeeT yHHKaji&Hbie 4>H3HHecKHe h xHMHHecKHe 
CBoftcTBa, KOTopBie beukhbi flJW xhmhh H3o6pereHHoro cocTaBa copSeHTa, onncaHHoro 3,aecb. 
3th 6HMeTajiOTHecKHe KaraOTsaTopHBie CMecn 4>opMHpyioTca nyreM npaMoro o6MeHa hjih 
B3aHMoo6MeHa aTOMOB pacTBopeHHoro MeTamia Ha aTOM&i MeTajiJia-pacTBopHTejia b 
KpHCTanjiHHecKOH CTpyicrype. CymecTByeT Tpn ochobhbdc (paieropa, 6jiaronpHa T CTByiomHX 
<J)opMHpoBaHHio 6HMeTanOTHecKHx KaTaraiTKraecKHx cB«3eH: (1) hto6bi 
sjieiopooTpHnaTejibHOCTB y 3thx flByx KOMnoHeHTOB 6&uia cxoaca; (2)paflHycBi aTOMOB myx 
3Jie M eHTOB flojiJKHbi cocTaBJiHTb 20% apyr ot flpyra; n, HaKOHen (3) KpncTanOTHecKHe 
CTpyKTypBi AByx $33 .hojdkh&i 6&itb cxojkh. 3Ke JiaTe jibho , hto6bi KaTaOTTHHecKHe MerajuiBi 
(TaKKe, KaK h 3JieMeHTapH&ie MeTaiuiBi h okcha&i MerajuioB), npHMeHaeMbie b H3o6peTe H HOH 
cop6eHTOBOH KOMno3HHHH, oTBe^aOT no KpaHHeft Mepe «ByM H3 Tpex BBnnenepeHHCJieHHBrx 

Tp e60B aHHH . 
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JKejiareJiBHO, hto6bi KaTajiHTHHecKHM KOMnoHeHTOM co chhecchhoh BaneHTHocTBio 6bdi 
BoccTaHOBJieHHBiH hhkcjtb, KoGajiBT, cepe6po, Me«b, ojiobo, hhhk, hjih 6HMeTajrnHHecKoe 

COe^HHeHHe. KOJIHHCCTBO KaTaJIHTHHeCKOTO KOMnOHeHTa CO CHHJKCHHOft BaueHTHOCTBK) 

o6bihho aojdkho 6bitb b npcaanax ot 15 no 40 % ot o6mero Beca komiio3hhhh. B tom cjiynae, 
ecjiH b KaTanHTiraecKHft KOMnoHeHT BxoflHT 6HMeTajuiHHecKoe KaTajiHTHHecKoe coeziHHeHHe, 
to cooTHomeHHe jqjyx MeTajuioB, $opMHpyioiiiHx Taxoe coeflHHeHHe, aojrkho 6bitb npHMepHO 
ot 1:10 flo 10:1. B flaHHOM BapHaHTe ocyinecrBJieHHa H3o6peTeHHa KaTanHTHHecKHH 
KOMnoHeHT flBnaercfl 6HMeTajuiHHecKHM KaTajiHTHHecKHM coemasweu, coctojhhhm H3 
cepe6pa h Mem b bccobom cooTHOinemiH nopamca 1:1, hhkcjw h Ko6ajiBTa b bccobom 
cooTHOineHHH nopaaKa 1:1, jih6o iiHHKa h onoBa b bccobom cooTHOineHHH nopa^a 2: 1 . 
JSjix nponHTBmaHHH nacTHuaMH JKejiarejiBHO HcnojiB30BaTB BOflHBie pacraopBi 
KaTanHTHHecKoro KOMnOHeHTa. PacrBopaa MerajuiocoflepacamHe coeflHHeHHa b <|>opMe cojieft 
MeTanjioB, KaK, HanpHMep, xjiopiifl MeTajuia, HHTpar MeTajuia, cyjiB^ar MeTajuia h hx 
kom6hh3hhh b TaKHx pacTBOpHTejiflx, KaK Bo^a, cnnpT, cnoacHBie 3<JmpBi, npocTBie 3<J>HpBi, 

KCTOHBI H HX KOM6HHaiIHH, HOJiyiaiOT »CejiaeMBIH npOHHTBIBaiOmHH paCTBOp, BXOflaiHHH B 

ogpajyeMBift b pesyjiBTare boahbih pacTBop. HeoSxoflHMo, hto6bi BecoBoe cooTHomeHHe 
MeTajuiHHecKoro KaTanHTHHecKoro KOMnOHeHTa b BOflHoft cpe^e TaKoro BOflHoro pacraopa 
6bwo b npeaejiax ot 2,0:1 ao 2,5:1. 

Ilocjie Toro, KaK nacnm&i cop6effra hjih copoeHTOBBiH hochtcjib Ha npoKajieHHoft ochobc 
nponHTajiHCB KaTajnrraHecKHM komhohchtom, nojiyHeHHaa b pe3yjn,TaTe cmccb cHanana 
BBicyiHHBaeTCH npn Tpe6yeMBix ycnoBHax, a 3aTeM npoKajiHBaeTca. B pe3yjn.TaTe 3Toro 
nojiynaioT B&icyineHHBie npoKaneHHBie HacrauBi KarajiHTHHecKoro cop6eHTa, KOTopBie 
noryiejKaT BoccTaHOBJieHHio c homohibio nozpcoiiamero BoccTaHOBHTejra, npe^nioHTHTejiBHo 
BOflopo^a, c nejiBio nojiyneHHa CMecn, HMdomefi b cbocm cocTaBe KaTajiHTHHecKHH 

KOMnoHeHT CO 3HaHHTeJIBH0 CHH5KCHHOH BaJieHTHOCTBK), JK&JiaTeJIBHO HyjieBOH. 3tot 

KaranHTHHecKHft komhohcht c HyjieBOH BaneHTHocTBio no3BOJiHT yaajiHTB 3aoaHHBie 

SJieMCHTH HJIH COeflHHCHHSC H3 HCXOflHOH MCH^KOCTHOH CpeflBI. 

B cocTaB HocHTejia MoryT 6bitb «o6aBJieHBi SHMeTajijiHHecKHe KaTajimnriecKHe coe^HHeHHa 
jhi6o no B&icymHBaHHa h npoKajiHBaHHa, jih6o nyTeM nponHTKH BBicyuieHHBix h 
npoKaneHHBix HacTHH. hochtcjui bo^hbim hjth opraHHHecKHM pacTBopoM, kotopbih co^epacHT 
3JieMCHTapHBie MerajuiBi, okhcjibi MeTajuioB hjth MeTajijiocoflepjKaiHHe KOMnoHeHT&i 
BBi6paHHOH KaTajiHTHHecKOH rpynnbi nocjie nepBHHHoro BBicyiiiHBaHHH h npoKajiHBaHHa. 
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npe^noHHTaeMHft Meroa BBeflemw KOMnoHeHTOB - nponprnca. Rn* 3T oro HcnojitsyeTca 
Jiio6aa cxaimapTHaa MeroaHKa nponiiTKH BJiaamoro MarepHana (to ecrt noraoe HacwmeHHe 
nop Marepnajia pacxBopoM bboahmbix sjicmchtob). nponHTOHHHfl pacTBop, HMeioiHHH 
HcejiaeMyio KOHHeHTpainno KaranHTHHecKoro KOMnoHeirra, nponnTtiBaeT qacTimbi 
cop6e H TOBoro Hocirrejw, koto P bih sareM mokho noflBepnr/TB cym K e h npoKajiHBaHHio, a 
nocjie 3Toro BoccTaHOBjiemno npa noMomn TaKoro BoccTaHOBirrexw, K aK Bonopon- 

npOIIHTblBaiOmHM paCTBOpOM MOJKeT 6tITB JHO60H BOflHMH paCTBOp B TaKHX KOJIHHeCTBaX, 

npeffycMaTpHBaionmx nojrayio npoira-ncy wcrtm HOCHTejw, hto6bi mohcho 6bijio 6bi nojrywrB 
cooTBexcTByfomee KOJiHHecTBO KaTararniHecKoro KOMnoHeHTa, o6ecneHHBaioinero nocjie ero 
BoccraHOBJieHM npn noMonm BoccTaHOBirrejia, nojiyneHHe onpeaejieHHoro KOJinnecTBa 
BoccTaHOBjieHHoro KaTajiHTHHecKoro KOMnoHeHTa, aocTaroHHoro ma yaajieHHa saaaHHBix 
3JieMe H TOB h coeflHHeHHft us HcxoflHoS cpeati, np H ycjioBHH, ecjiH Taxaa jkhakoctb 

OHHmaeTCH B COOTBeTCTBHH C TeXHOJIOTHeH HaCTOamerO H306peTeHHH. 

fljia npuroTOBjieHiM cop6e H TOBoro MaTepnajia, BBicyineHHoro pacnbuiHTejiBHOH cyuneoft, 
KaTaJiHTHHecKHfi KOMnoHeHT MoaceT 6bitb flo6aBjie H k cop6eHTOBOMy MaTepnajry nocjie ero 
pacntiJiHTejiBHoft cyuncH b KanecTBe KOMnoHenra nepBOHanajiBHOH cmcch, jih6o ohh Moryr 
w6aBJiOTBca nocjie Toro, KaK CHaiajia 6Buia BBicymeHa h npoKaneHa ncxoflHaa CMect. B 
cjiynae, ecjni KaTanHTHHecKHft KOMnoHeHT aoSaBJiaeTca b BBicyuieHHBiH cop6eHTOBBiH 
Marepnaji nocjie Toro, KaK oh noflBeprca pacittWHTejiBHoft cyiince h 6biji npoKajieH, 
npocyuieHHBiH cop6eHTOBBiH MaTepnaji aojdkch Q hnh B &icyraeH h npoKajieH bto P hhho. 
BTopHHHaa cyuiKa aojiJKHa npoxoaHTB npn TeMnepaType ot 90°^o300° C. IlepHOfl BpeMeHH, 
Heo6xoaHMBra pa btophhhoh cyuncH, KOJie6jieTca b npe«ejiax ot 1,5 no 4 nacoB, h 
aceJiarenBHO, hto6bi npouecc cymKH npoxo^HJi npn flaBJieHHH paBHOM aTMoc<pepHOMy. nocjie 
pacnBmirrejiBHOH cyuncH cop6eHTOB&iH MaTepnaji npoKajiHBaeTca, rcejiarejitHo b 
OKHCHHTejiBHOH amocipepe b npHcyrcTBHH KHCjiopo^a hjih Bos^yxa, b Tpe6yeMbix ycjiOBiwx. 
Moryr HcnojiBSOBarBca jno6Bie HSBecniBie MeroflBi (hjih MeTOfl) BBicyuiHBaHHa, HanpHMep, 
cynnca B03,zryxoM, TeiuioM, h TOMy noaoGHoe, jih6o KOMSnHauHH 3thx MeroaoB. 
Ycjiobh* npoKajiHBaHHK npemiojiaraioT noflaepasaHHe TeMnepaTypti b npe^ejiax ot 480° no 
780° C, a6coJHOTHoro flaBJieHHH b flHana30He npHMepHO ot 7 (pyHTOB Ha akjhm 2 no 150 
<j)yHTOB Ha mo&M 2 h nepnofl BpeMeHH ot 2 no 15 nacoB. 

fljw nponHTKH HocHTejw, cocToamero H3 rpaHyji, MoryT HcnojasoBaTBca pacrBopBi 
BBi6paHHoro Merajuia, KOTopBie npnroTOBJwioTca H3 caMoro Merajijia, OKCH^a MeTanjia, jih6o 
npeflinecTBeHHHKa nocjieaHero. TaKaa nponnTKa Moxer ocymecTBJWTBca noaTanHo, nocjie 
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Hero hochtcjib BBicymHBaeTca, jih6o BBicyniHBaeTOi h npoKajiHBaeTCfl npe>Kfle, HeM k 
HocnTemo 6yn£rr #o6aBjieH BTopofi KOMnoHeirr MeTajuia. 

Bcjiea 3a nponnTKOH cMeceft co oTBeTCTByiomHM 6HMeTajuiHHecKHM KaTajiH3aTopOM, 
nojiynaeiviaH b pe3yjiBTaTe nponHTaHHaa MaKponacTHija npocyniHBaeTCfl npoKajiHBaeTca b 
ycjioBnax, onncaHHBix BBiiiie, npeame, hcm OHa 6yaeT noOTeprHyra BoccTaHOBJieHHio c 
ynacTHeM BOccTaHOBHTejra, acejiaTejiBHo BOAopo^a. 

ITocjie Toro, KaK 6HMeTajiJiHHecKHft KaTaJiHoaTop BBe^eH b nacnmy HocHTejia, BaireHTHOCTB 
MeTajuiOB mohcho chh3htb nyreivi BticyniHBaHHH noJiyneHHOH b pe3yjiBTaTe CMecn, 
nocjie;jyK>iijero npoKajiHBaHH* h, HaKOHeij, BOCCTaHOBjieHiw ee c noMomtio noaxoflaiijero 
BOccTaHOBHTejM, npeAnoHTHTeJibHo Bo^opoAa c TeM, hto6bi b pe3yjiBTaTe nojiyrorB cMecB, 
coflepxcamyio MeTajuiBi co cymecTBeHHO CHHKeHHoft BajieHTHocxbio, b KOJiHnecTBe, 
flocTaroHHOM, hto6bi o6ecnenHTB yzjajieHHe 3a^aHHBix sjieMeHTOB h coe^HHeHHH H3 hcxqahoh 
cpeflBi. 

no ^EcejiaHHK) KOMnoHeHTBi 6HMeTajuiHHecKoro KaTajiH3aTopa MoryT ao6aBjiflTBC5i b hochtcjib 
no OTflejiBHOCTH, a He nyreM coBMecmoH npomrrKH. 

riojiynaeMBiH b pe3yjiBTaTe npoayicT ^bjikctch KOMno3Hi$Heii cop6eHTa, ciioco6hoh 
aflcop6npoBaTB hjih a6cop6npoBaTB 3a^aHHBie 3JieMeHTBi hjih coe^HHeHHa h 

OT(J>HJIBTpOBBIBaTB HaCTHIJBI MaTepHaJia H3 BO^HBIX nOJMpHBDC paCTBOpOB, yTJieBOAOpOflOB, 

yrjieBOAopoAHBix iio6ohhbix npo^yKTOB hjih flpynix yrjiepoflcoflepacaiijHx hchakhx 

Cy6cTaHUHH. 3TO H306peTeHHe n03B0JMeT IIOJiyHHTB yCTOHHHBBIH npOTHB HCTHpaHH* 

cop6eHT, nponHTaHHBm nacnmaMH KarajiH3aTopa, kotopbih ocTae-rca CTaSHJiBHBiM npH 
ycjiOBHHx, o6bihho BcipenaioiijHxcfl Ha npaKTHKe, Kor^a BemecTBa-a#cop6eHTBi 
pereHepnpyiOTCH nocxre aacop6imH hjih a6cop6ipra npHMecefi. 



KoMMeHTapiiH no vrjiepojy 

HanGojiee npeanoHHTaeMBiH MeTOjo; nojiyneHH* GeccTpyKTypHoro yrjiepo^a - 3to 
BBinapHBaHHe HHCToro rpa$HTa b 3aKpBrroM annapaTe, rj\c HMeioTCH KaK MHHHMyM jspa 
sjieicrpoAa h HHepTHaa aTMOc^epa fljra npoH3BoaciBa BBmapeHHoii cMecn. HeoSxoanMo 
6bictpo oxjiaOTTB napBi /yia Toro, htoSbi cMecB OTJionoijiacB Ha noBepxHocTB annapaTa h/hjih 
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3Jieinp(W)B, a 3areM yaajnrrB jno6bie npHMecH, coflepjKannieca b cmcch, nyreM 
SKCTparHpoBaHHH pacTBopHTejieM. 

IIpeBocxoflHHe KaTajiHTHHecKHe cBOHcraa MeTajuiocoflepjKanmx KarajiHsaTopoB, onHcamiBie 
b H3o6peTeHHH, oStacHaiOTCJi TeM, hto Beet KaTajiHTHHecKH aKTHBHtra MarepHaji 
saicpenjweTCfl na noBepxHocra HacTHn. KarajiHsaropHoro cop6eHTa, HcnojiBsyeMoro b 
oKHcjiirrejiBHo-aflcop6mioHHOH nacra npouecca flaHHoro H3o6pe T eHHH, h, cjieaoBaTejiBHo, 
BecBMa aocxyneH am OKHCJiaeMBix KOMnoHeHTOB peaKUHH. B cjrynae c yrjiepoflHBiMH 
coeflHHeHHHMH cop6eHTa, nponirraHHbiMH nacTHnaMH KaranHsaropa, HanpoTHB, 3HawejiBHaa 
nacTB KaTanHTHHecKH aKTHBHoro MeTajuia Haxo/mrcs BHyrpa MaKpociconHHecKHX nacTHH. 
KaTajiroaropa, kotopbim npHmrraH yrjiepoflHBra cop6eHT, hto cooTBeTCTBeHHO yjiynmaeT 
H36iipaTejiBH0CTB wiH KarajiHSHpyeMBix KOMnoHeHTOB peaKUHH. ripeBocxoflHaa c T a6HJibHocTB 
Me T ajiJioco«epHcamHx KaTajrasaTopoB corjiacHo aaHHOMy H3o6pe T eHHio no cpaBHeHHio c 

npOCTBIM yrJiepOflHBIM COp6eHTOM 06BHCHJieTCa CJia6bIMH KOBaJieHTHBIMH CBJI3flMH, 
06pa30B£lHHBIMH C MeTaJUIHHeCKHMH HJIH 6HMeraJIJIHHeCKHMH COeflHHeHHflMH. 

Oco6e H HO HHTepeceH acneicr H3o6peTeHHa, CBasaHHBifl c KanecTBeHHbiMH HSMeHerouiMH, 

KOTOpBie MOJKHO HOJiyHHTB B KaTajIHTHHeCKHX CBOHCTBaX XHMHHeCKH CBHSaHHBDC MeTaJlJIOB. 

Mojkho 6bdio npoaeMOHCTpiipoBaTB to, hto CTpyKTypHbie CBoftcTBa MeTanjiHHecKHX HacTHU, 
coflepacamnxcii b CHCTeMax, onHcaHHBix b HsoeperemiH, 3 H aHHTejn> H o OTJinnaioTCH ot 
cbohctb GHcreM npocToro yrjiepo^oro copSenra. 3th CTpyicrypHBie pasJiHHH* o6bjicimk)tch 
KanecTBeHHO pasHBiM BsaHMHBiM npHTOKeHHeM uexffy HacraHaMH Merajuia h chctcmoh 
yrnepo^Horo hochtcjm, o koto P om ajxer peHB. OrpyicrypHBie pasjinnna b MeTajuiHnecKHx 
nacTHuax, oflHaKO, He icacaioTca tojibko hx reoMeTpireecKOH npnpojiBi; npe OT ojiarae T ca 5 hto 
HMeioTCfl paswma TaKace h b sjieicrpoHHOH CTpyicrype, pesyjnyraroM koto P bix HBjiaeTcs 
noHBjieHHe aKTHBHBrx ueHTpoB H a noBepxHOcra MeTanjia, hto CHHTae-rca peuiaiomnM 
<J>aKTopoM fljia peaKH,Hft rereporeHHoro KaTanm3a. 

flonoJiHHTejiBHBiM o6beKTOM aaHHoro H3o6peTeHHH OTJiaercH cnoco6 nporoBOjjCTBa apyrax 
KaTajmsaTopoB. CorjiacHo MeTOjiy, npHMeHaeMOMy b stom H3o6peTeHHH, yraepoa 
BBinapHBaeTca b HeoKHCJiaioiHeH aTMocifcepe nocpejjcTBOM ajieierpHHecKOH ayra, KOTopaa 
saxcnraeTca Me>wy Kaic MHHHMyM wyMH rpa^HTOBBiMH ajieKipoaaMH b BaKyyMHoft 
ycTaHOBKe. B TeneHHe sroro nponecca o/jhh sjieKTpoa: 

a) pa6oTaeT Ha nepeMeHHOM hjih hoctokhhom Tone uoa flaBJieHHeM b 100 na hjih MeHee b 
BaKyyMHOM annapaTe, ctchkh KOToporo oxjia>KflaK>Tca, h nponyicT oca^aeTca H a 
oxjia»weHHBix CTeHKax, hjih 
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6) paSoTaer Ha iioctohhhom TOKe hoa AaBJieimeM ot 1 ao 100 icTIa h AJiHHaMH ayra ot 0,1 ao 
20 mm. IIpoflyKT b 3tom cjiynae co6HpaeTca Ha 3JieiopoAe, noAcoeAHHeHHOM k 

OTpHIjaTeJIBHOMy nOJIIOCy HCTOHHHKa nHTaHHJI, hjih 

b) pa6oTaeT Ha nepeMeHHOM TOKe iioa AaBJiemieM ot 1 ao 100 ria h AJnraaMH Ayr ot 0,1 ao 20 
mm, a npoAyicr aiacyMyjiHpyeTca Ha yrnepoAHOM 3JieKTpoAe. 

CorJiacHo OAHOMy H3 BapnaHTOB ocymecTBJieHHH AaHHoro H3o6peTeHHa, nocjie stoto npoAyicr 
a), 6) hjih b) mo>kct BCTynHTB b peaiajHio c MeTaruiOM, okchaom MeTaiuia, HH3KOBaJieHTHBiM 
coeAHHeHHeM hjih KOM6HHai^Heft KaTajiHTHHecKH aKTHBHBix MerajuioB, KaK 6bijio npeAno^ceHo 
BBnne. 

HcnoJiMyeMBiii rpa<|>HT aojdkch 6bitb KaK moecho 6ojiee hhctbim. )KejiaTejiBHo pa6oTaTB b 
aTMoc(J)epe HHepraoro (6jiaropoAHoro) ra3a, Han6ojiee npeAnoHTHTejiBHBi rejiHfi hjih aproH, 
jih6o cMeci> rejiHH c aproHOM. 

B cjiynae, ecjiH SeccTpyicrypHBiH yrjiepoA nonynaiOT no BapHanry a), to ue;iecoo6pa3HO 
oxjiaAHTB creHKH BaicyyMHoro annapaTa boaoh. TeM He MeHee, mohcho HcnojibsoBaTB h 
Apyrne mctoabi hjih oxjia^nrejiH. #jiji ik>atotobkh k noJiyneHHio 6eccTpyKTypHoro yrjiepoAa 
TaioKe bbitoaho pa6oTaTB c AsyMH yrjiepoAHBiMH 3JieKipoAaMH, nocKOJiBKy hmchho TaK 
ocHameHBi annapaTBi, HMeionmeca b npoAaace. Ho ajih npeAnaraeMoro MeroAa bo3mo)kho 
TaK»ce HcnojiB30BaHHe h BHAOH3MeHeHHoro 3JieKTpo-AyroBoro o6opyAOBaHHH, ocHameHHoro 
6ojn>ine, hcm AByMji 3JieiapoAaMH. 

BcTynJieHHe b peaKmno yraepoAa c coeAHHeHHeM MeTaiuia acejiaTejiBHo ocymecTBJiaTB b 
OTcyrcTBHH B03Ayxa, rAe hcxoahbih yrjiepoA HaxoAHTca bo B3BeineHH0M cocto3Hhh b 
pacTBopHTejie, b kotopom mojkct pacTBop^TBCH coeAHHeHHe MeTajuia. Bbitoaho pa6oTaTB npn 
noBBnneHHBix TeMnepaTypax, asejiarejiBHO npn TeMnepaiype, o6ecneHHBaK>mefi >khakoc 
cocroHHHe pacTBopHTejiH. B TaKHx ycnoBHax peaKipia oSbihho npOTeKaeT ot 15 ao25 nacoB. 
Ecjih HecymHH MaTepnan coAepacHT KaKHe-JinSo npHMecn, ohh aojdkhbi 6bitb yAajieHBi ao 
BCTynjieHHfl b peaKimio, acejiarejiBHo 3KCTpaieimeH npn noMomn noAxoAHmero opraHHHecKoro 

pacTB OpHTeJIK . 

TeMneparypHBie npeAejiBi peaKimn yrnepoAa c MeTajuiOM KOJie6jnoTca Me>KAy 

TeMnepaTypofi 3acTBiBaHH* pacTBopHTejin h ero TeMneparypoH KHneHH*. TeMnepaTypa 
KnneHHH pacTBopHTejw MO^eT 6bitb HeMHoro BBiine, BCJieACTBHe npHMeHeHHH noBBimeHHoro 
AaBJieHHH. 

B npoijecce H3roTOBJieHH* (yrjiepoAHoro) cop6eHTa, nponHTaHHoro nacnmaMH KaTajiH3aTopa 
corJiacHO TexHOJioran AaHHoro H3o6pereHHH nponcxoAHT noABeM TeMnepaTypBi b cjioe 
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nponHxaHHBix ynrepoanBix coejjHHeiiHfi, oefcasoaamx panee. riponecc okh™ h 
pacmnpenHH yniepoaa 6bhi ohhcbh b jmxepaxype h paHee, h H3Becxe H motouy cneim^cxy 
b o6nacxH ncmyneHHs yrnepoflHBix Maxe P Ha*oB. 06t*m ncno^yeMoro OKHc^omero 
pacxBopa ne xaK Baxen, npn ycaoBHH, <rxo oh HMeexca b aocxaxoHHOM Ko OT cxBe wia xoro, 
HX06BI pacnpeaejiHTB bo B 3 BemeHHOM coctoshhh Maccy H3 ^cthh h o6ecne<ffiTB 
3**eKXHBHyK> nponHXKy. npn KpynnoM npoMBinmeHHOM npoH3BoncxBe M oryx 
noxpe6oBaxBcs cpaBHHxejiBHo So^nine o6BeMBi h 6 0JI ee fljmxejiBHBie nepno^i B P e M eHH jouia 
cMeineHHH. 

HHor^a wiaycicopeHHa nponecca OKncneHHs xeMnepaxypa Moacex 6bitb noflnaxa AO ypoBHst 
50° - 100° C. nocjie xoro, kqk cfcopMnposajica co P 6e H x, nponnxaHHBiH hjokhbim 
KaxamisaxopoM, ero rpanyjiBi xmaxejiBHO npoMBiBaioxca b B o*e h aaxeM 6bict P o HarpeBarcxcs 
zo xeMnepaxypB! npH6nH3Hxejn>HO 1000° C. TaKoe narpeBaHHe, b pesy^xaxe npHBo^ee k 
^uiBHeftmeMy pacnmpenmo, ocymecxB^excH oobihho b a^KxponeHH, rae bosmo^cho 
nojiyneHHe SHawrejiBHoro KomreecxBa yKpynHeHHBrx qacxan. 

B 33BHCHMOCXH ox npHMenaeMoro nponecca H3roxoBJieHira, HacBmna* hjiothoctb copSenxa, 
np onHxaHHoro KaxamrcaxopoM, Moncex MeiraxBCJi. 3th CBoficxBa b^hbi b tom cnynae, K oraa 
ohh HMeiox OTHomeHHe k a6co P 6HHOHHOfi cnoco6HocxH copGenxa , nponHxaHHoro HacranaMH 
KaxajTHaaxopa. A HMenno, ne M kkmo HacBinnas hjioxhocxb, xe M BBnne 6yaex yaenBHaa 
nosepxHocxB, a xe M , oieaoBaxeaBHo, BBnne aecopGimoHHa* cnoco6 H ocxB pjm sa^aHHBrx 

3JieMeHXOB H COe^HeHHH. IIoflOOHO flpyTHM KOMnOHeHXaM, npOHHXaHHBIM HaCTHHaMH 

KaxanH 3 axopa, kqk 6bhio y*e ynoManyro BBnne, 3T h nacxnnBi copSenxa, npoHHxaHHBie 
yrneponon, ycxoHHHBBi k xeMirepaxypaM, cxapennio h ko mhofhm ko PP o3hohhbim cpe*aM. 
Bbijio 6u nesosMO^Ho *o6htbc* Tex MHoroHHCJieHHBix npeHMymecxB, KoxopBie HMeex aaHHoe 
H3o6pexeHHe, ecnn 6bi copSem*:, nponHxaaHBie HacxnnaMH Kaxannsaxopa ne hmcjih sthx 
yHHKajiBHBix 4>H3HHecKHx xapaKxepHcxHK. flpyrHM MarepnanaM He yaaexca coBMemaxB 
HH3Kyio HacBinnyzo nnoxnocxB co P 6eHxa, nponHxanHoro yriiepo^HBiM KaxarasaxopoM, c ero 

BBICOKOH aaCOpeHHOHHOfi CnOCOOHOCTBK), HH3KHMH 3axpaxaMH Ha H30XOBJieHHe H3 TOTOBBIX 

Maxepna^oB . bbicokj™ chocoGhocxb k a6co P 6HHH. Bbh^ xoro, hxo yniepo* npHMeHajica h 
panee, Sbhio pa3pa6oxaHo HecKoaBKO Heaoporax Mexo^oB npoH3Bo fl cxBa xaKoro MaxepHana, 

KOXOpBIH MOX 6H 34>4)eKXHBHO npHMeHHXBC* B flaHHOM H306pexeHHH. EoJIBIHHHCXBO H3 3TWC 

xexHOJiomH ocHOBanBt H a ncno^oBaHHH He fl opororo ynrepo^a KaK ncxo^noro Maxepnajia. 

KoMMeHTapHH no iieojiHTy 
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Ansi Hcnojn.30BaHiM b aaHHOM H3o6pexeHHH aeojiHxa kek aflco P 6eHxa Heo6xoAHMO, corjiacHO 
HOHoo6MeHHOMy Mexoay, to>6bi oh BBicxynan HOcnxejieM rjisl o OT oro hjih 6o;iee MexajuioB, 
nepeHHCJieHHBix mrae: cepeSpo, Me,m>, hhhk, ojiobo, Ko6ajn>x h hhkcjib.A hmchho, 
coe^HHeHHfl cepe6pa, Mem, h hm n(W>6HBiM, pacxsopaioxca b Bo«e c nojiyneHHeM Bo flH oro 
pacTBopa, npn HcnojiBsoBaHHH KOToporo nponcxoflHx hohhbih o6mqk. CoeaHHeHH* Mexajwa 

flOJKKHBI 06MeHflTBC« HOH3MH C KaTHOHEMH UeOJIHxa H, COOTBeTCTBeHHO, 3XO flOJDKHO 6BIXB 

xaxoe coewmeHHe, KOTopoe cnocooHO pacxBopaxBca b BOfle h cymecxBOBaxB b boshom 
pacxBope KaK hoh Mexajuia. ^aHHBrii BOflHBiH pacTBop npHBoaaT b KOHTaicr c neojraxoM h, no 
o6um M npaBHJiaM hohhoito o6Me H a, BKjnonaiomero (1) nponecc nepeMeuiHBaHHa, (2) 
npouecc nponnxKH, h (3) npouecc aiHBa, npoHcxo^Hx saiueHa KaraoHOB ueojinxa H a hohbi 
Mexajuia. Ilocjie sxoro, neojiHT TaioKe BBiMBmaexcst boaoh h npocyiiniBaexcjr nojiyneHHs 
aflcop6eHra coniacHo xexHOJioniH sxoro H3o6pexeHHa. HecMoxpa H a to, *rro neojinx mohcho 
npoKajiHBaTB nocjie BBicynniBaHHa, b sxom He Bcer^a ecTB Heo6xo,miMocT&. 
Ma nojryneHHa OKOHwejiBHoro aacopSeHxa-KaxajiHsaxopa ueo/raxowH nopoinoK saxei* 
CMeiiraBaeTca co CBasymHM BemecTBOM. B KanecxBe CBasyiomero BeinecxBa Mory T BbicxynaxB 

06&IHHBie MHHepaJIBI HJIH TaKHe CHHXeXHHeCKHe MaxepHajIBI, K3K rjIHHBI (KaOJIHHHT, 6eHTOHHT, 
MOHTMOPHJUIOHHT, aXXanyjIBflHCHX, CMeKTHT H J(pyrHe), OTOKCHfl KpeMHIM, OKCHfl ajIBDMHHHfl, 
THflpaT OKHCH aJHOMHHHa, XpHTHflpaX OKHCH aJHOMHHHa, CHJIHKaT aJIKJMHHKH, HeMeHTBI H fl P . 

Cuecb xmaxejiBHO nepeMeuiHBaexca, pacxnpaexca c bowh, cocxaBJiaiomeH nopazuca 18-35%, 
hto6bi oopasoBanacB nac T a, Koxopaa 3 a T eM (fcopMyexcs b BH fl e rpaHyji, c<i>ep, MH K poc<t>ep h 
T.a. 3aTe M npo^yKT npoMBmaexca aenoHHSHpoBaHHOH BOflofi pa yaajieHHH hsjihhikob hohob, 
BBicymHBaexca h npoKajiHBaexca npn TeMneparype nopjnpca 250° - 550° C. 
A6cop6eHT-KaTajiH3a T op, corjiacHO aaHHOMy H3o6peTeHmo, MOJfcex o6ecneHHBaxB 
yjiyHineHHyK) h SoJiee HaaeacHyio samnxy KaxajneaxopaM b K P ynHOMaciH T a6HBix 
npoMBiiJuieHHbix nponeccax. 

IJeOJIHXBI 06B1HHO HMeiOX MOJIBHOe COOTHOHieHHe flHOKCHfla KpeMHHH K OKCHfly affiOMHHH* 

nop^Hca 2, h cpe«HHH anaMexp nop ox 3 «o 15 aHrcxpeM. Ohh xaicace o6bihho coaepacax 

KaXHOHBI xaKHX meJIOTOBK MeTajIJIOB , KaK HaxpHH H/HJra KajIHH H/HJ1H K3XHOHBI meJIOHHO- 

3eMejiBHBix MexajuioB, xaKHx^caK MaraHfi b/hjih KamnHii. fljia xoro, hxo6bi hobbichxb 
KaxajraxHHecKyio aKXHBHoexB neojmxa, xpe6yexca chhshxb coaepaoHHe mejiOHHBix MexajuioB 
KpHcxajnnnecKoro neojraxa M e H ee, ne M fl o 0,5 % sec. CWeHHe coflepKaHHH mejiOHHBix 
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MexajnioB, KaK HSBecxno h 3 npaKXHKH, Moaeno bbhiojihhtb nyxeM oSMena H a own hot 6ojiee 

KaTHOHOB, B3OTBIX H3 rpynn C IIB HO VIII H3 HepHQZWHeCKOH CHCXeMBI SJieMeHTOB. 



KoMMeHTapHH no nepjiHTv 

TexHOJioraa npnroxoBJieHHa cMeceft nepjraxoBoro cop6eHra nauHoro H3o6pexe H HH, KoxopBie 
Moryx HcnojiBsoBaxBca am npooeccos cenapanim at yaajieHHa, cocxohx hs cjie^mnx 
sxanoB: 

(a) CMenienne KOMnoHenxa-HOCHxeji* xaK, hto6u b pesyjiBxaxe noaynHJiacB c M ecB, 
HanoMHHaiomaa no csoefi KOHCHCxemmH BJiaacHyio Maccy, xecxo, nacxy, Kaiinmy h hm 
noao6HBie, hjih hx KOMSHHaimn; 

(6) pacnpeaejieHHe cMecn Ha rpaHyjnj, acejiaxejiBHo HcnojiBsya Mexoa pacnBuraxejiBHoft 
cyimai xaK, hxo6bi noaywB MaKponacxHUBi no 4>opMe npeacxaBJwioinHe co6ofl rpa H yjiBi, 
c$epBi, MHKpoc4>epBi h noflo6HBie hm, ho npe^nioHXHxexiBHo MHKpoc<i>epBi; 

(b) npocyinHBaHHe Hacxnn b xpe6ye M Bix ycjioBHax tok, kqk onncaHo name, c oSpasoBaHHeM 
BBicymeHH&rx nacxnn; 

(r) npoKanKa BBicynieHHBrx nacxHn. b xpe6yeMBrx yoioBHax, kslk onHcano BBime, c 
o6pa30BaHHeM npoKajieHH&ix nacran; 

(fl) BHeapeHHe, npeanoHXHxejiBHO Mexo^OM nponnxKH, b npoKaneHHBie rpanyjiBi 
KaxarosaxopHoro KOMnoHeHxa wis o6pa30BaHH* nponHxaHoro KaxannsaxopoM cop6e H xa; 
(e) npocyinHBaHHe Hacran. copSenxa b xpe6yeMBrx ycjioBHax xaK, KaK sxo onHcano BBinie, c 
o6pa30BaHHeM BBicymeHHoro, nponnTaHoro Kaxarai3axopoM cop6eHxa; 

(x) npoKajiHBaHHe BBicynieHBix nacxan cop6e H xa b xpe6yeMBix ycjioBHax xaK, KaK sxo 
onncaHo BBnne, c o6pa30BaHHeM npoKaneHHoro, nponnxaHHoro KaxaraaaaxopoM cop6e H xa; h, 
HaKOHen, 

(3) BoccxaHOBJieHHe npoKajieHHoro, nponnxaHHoro HacnmaMH Kaxannsaxopa cop6eHxa, c 
HcnojiB30BaHHeM nonxoaainero BoccxaHOBHxejw c noJiyneHHeM KOMnosnnHH co P 6eHxa, 
coflepjKameH KaxaOTXHHecKHfi komhohchx c noHHxeHHoft BajieHXHocxBio, r^e oh 
npHcyxcxByex b KOJinnecxBe, aocTaxoHHOM ma 3<|>4>eKXHBHoro yaajieHHa 3<maHHBix 
3JieMe H xoB h coeflHHeHHH hs hcxo^oh cpea&i, np H BcxynfleHHH jkhakocxh, coflep> K ameH 
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TaKne 3a^aHHBie 3JieMeHTBi h coeflHHeHiw, b KoirraKT c cop6eHTOBofi cMecBio (cmcchmh) 
corjiacHo MeTO,wiKH najEmoro H3o6peTeHHfl. 

Ilpn Bti6ope nepjiHTa ana. HcnojiB30BaHH& ero b KaHecrae cop6eHTa, b KanecTBe KOMnoHeHTa 

OKCHfla ajDOMHHHH B 6a30BOM HOCHTeJie MO>KeT HCnOJIB30BaTBCfl nOAXOflHmHft KOMnOHeHT 

3Toro OKCima, oejiaaaiomHH CBoftCTBaMH, cxootbimh co CBoftcTBaMH neMeffra, noMoraiomnMH 
CBa3HBaTB ffpyr cjnpyroM HacTHUBi CMecn. B flaHHOM cnynae npcnnoHTHTejieH okcha 

amOMHHHa, HO MO*CHO HCnOJIB30BaTB nenTH3HpOBaHHBIH OKCHfl aJDOMHHHH, KOJUIOHflHBie 

pacTBopBi OKCH.ua ajnoMHHHa, a TaioKe Te KOMnoHeHTti flaHHoro OKCHfla, KOTopBie nojrynaioT 
nyTeM flercmparanHH raapaTOB okhch ajnoMHinra. 

Bee KOMnoHeHTti HocHTejw nepeMemnBaioTCfl TaKHM o6pa30M, htoSbi nojiyneHHaa b 
pe3yjn.TaTe CMecB HanoMHHana no CBoeft kohchctchuhh cBipyio Maccy, tccto, nacTy, KainHiry 
h TOMy no^o6Hoe. HaenmaM o6pa30BaHHOH CMecn Heo6xo«HMO npn^aTB cjienyioinyio 
4>opMy: 3to Moryr 6bitb rpaHyjiBi, c^epBi hjih MHKpoc$epBi. HanpHMep, ecjia nojryneHHas b 
pe3yju,TaTe CMecB npeacraBJifleT co6oh Bjia>KHyio Maccy, to ee mo>kho 3arycrHTB, npocymHTB 
b ycjiOBHHX cymicH TaK, KaK orracaHo BBnne, npoKajmTB b ycjioBiwx npoKanKH, icaic sto 
H3JiOHceHO BBnne h 3aTeM npoBecra 4>opMOBKy, hjih pacnpe^ejiHTB Ha HacrauBi nocpeflcraoM 
rpaHyjmpoBaHiw npocymeHHOH, npoKajieHHOH CMecn c o6pa30BaHHeM b kohchhom HTore 
MHKpoc(J)ep. A xaic^ce, HanpHMep, eenn CMecB KOMnoHeHTOB HocHTejw HMeer b kohchhom 
HTore KOHCHCTeHHHK) TecTa hjih nacTBi, to ee momcho $opMOBaTb, pa3fleji>w Ha rpaHyjiti. 
ITojiyHeHHBie b pe3yjn,TaTe rpaHyn&i npocynniBaiOTCfl b ycjiOBHax cynncH, 3aTeM 
npoKajiHBaBDTca b ycjioBHax npoKaracH, KaK sto Sbijio onncaHO BBnne. Eonee 
npewioHTHTejiBHa KOHCHCTeHUHfl CMecn b BH^e KanranBi, nocKOJi&Ky b stom cnynae 
nojiyneHHe Hacran flocraraeTCs nyTeM BbicyniHBaHHa MeroflOM pacn&uieHHJi KaninnBi c 
o6pa30BaHHeM MHKpoc4>ep, HMeionmx pa3Mep b ,zmana30He npHMepHO ot 10 «o 500 mhkpoh. 
3areM sth MHKpoc<J>epBi npocyniHBaioTca b yonoBHJix cymKH h npoKanHBaiOTca b yaioBHax 
npoKajiKH TaK, KaK 3to h3jiohccho Btrare. 

Ecjih ami o6pa30BaHHH nacran npHMeHaeTca BBicyuiHBaHHe mctojjom pacntuieHHH, to MOHcer 
6bitb Hcnojn,30BaH OTcneprHpyioumfi komhohcht, h hm MoaceT 6BiTb jno6oe no^oaamee 
coe^HHeHHe, KOTopoe aKTHBH3HpyeT cnoco6HocTB CMecn 6bitb BBicynteHHoft mcto/jom 
pacnBuieHHfl b tom cjrynae, ecan aaHHaa CMecb no BHenraeMy BH^y HanoMHHaer KainHiry. B 
nacTHOCTH, TaKHe KOMnoHeHTBi Hcnojn>3yiOTca fljia Toro, hto6bi npeaoTBparaTB ocaameHHe, 
OTJio»<eHHe, OTCTaHBaHHe, cKonaeHHe, nproranaHne h cneKaHHe TBepflBix H&cmm b >kh«koh 
cpefle. 



43 



WO 2004/085576 PCT/IB2003/003551 
^hokcha KpeMHHH, HcnojrayeMBiH rjik nojiynemiH TaKHx KOMno3HmiH cop6eHTa, MOECeT 6BITB 
jih6o Henocpe^CTBeHHO b BHAe AHOKCHAa KpeMHHH, jih6o b BHAe oahoto hjih 6onee 
coeAHHeHHft, co^ep^Ecamnx ahokcha KpeMHHH. B a&hhom H3o6pexeHHH b komho3hijhhx 
copSeHTa MoaceT npHMeHHTBcn jho6oh hoaxoahiahh: ran AHOKCHAa KpeMHHH. npHMepaMH 

TaKHX THnOB MOiyr CJiyECHTB AHaTOMHT, CHJIHKaJIHT, KOJUIOHA flHOKCHfla KpeMHHH, paMOHHO- 
rHApOJIH3HpOBaHHBlft AHOKCHA KpeMHHH, rHApOJIH3HpOBaHHBIH AHOKCHA KpeMHHH, CHJIHKareJIB 

h ocaroeHHBiH ahokcha KpeMHHH, ho Han6ojiee HcejiaTejieH AHaroMHT. KpoMe 3Toro, moecho 
npHMeHKTB coeAHHeHHH AHOKCHAa KpeMHHH, KOTop&ie cnoco6HBi npeBpamaTBCH B ahokcha 
KpeMHHH, TaKHe, KaK, HanpHMep, KpeMHeBan KHCjiOTa, CHjnncaT HaTpHH h cHjmKaT aMMOHHH. 

IlpeAnOHTHTeJIBHO, HT06BI AHOKCHA KpeMHHH 6bUI B 4)OpMe AHaTOMHTa. 06BIHHO 
npHCyTCTByiOIAHH B KOMn03HUHH COp6eHTa CMCCH AHOKCHA KpeMHHH HaXOAHTCH B KOJIHHCCTBe 

npHMepHO ot 20% Beca ao nopHAKa 60% Beca, rm npoijeHT Beca othochtch k coAep^caHHio 
AHOKCHAa KpeMHHH, a 3a 100% npHHHMaeTCH o6iahh Bee komho3Hh;hh copSeHTa. CoAepHcaHHe 
OKCHAa ajnoMHHHH b KOMno3Hi^HH cop6eHTa oSbihho HaxoAHTCH b npeAenax ot nopHAKa 5,0% 
Beca ao nopHAKa 20% Beca, rAe npoijeHT Beca noKa3BiBaeT npoAeHraoe coAepacaHHe OKCHAa 
ajnoMHHHH, a 3a 100% npHHHMaeTCH o6mnfi Bee komho3hijhh cop6eHTa. 
HaH6onee onTHMarc&Ho h npeAno^rnrrejiBHo npHMeHeHHe rjeojnrra h nepjiHTa ocoSeHHo b Tex 
cjiynaax, KorAa aACop6anoHHBie cBOHCTBa 3Tana okhcjichhh b AaHHOM npouecce Tpe6yK)T 
oco6bix aAcop6imoHHBix KanecTB, onpeAenneMBix jihSo 3aAaHHBiMH sjieMenraMH hjih 
KOMnOHeHTaMH, jih6o hcxoahoh cpeAofi. 

PfraK, pe3yjn>TaTaMH AaHHoro H3o6peTeHHH hbjihiotch cop(5eHT, ycoBepmeHCTBOBaHHBiH mctoa 
npHTOTOBJieHHH 3Toro cop6eirra, a TaK^ce TexHOJiorHnecKne ycjioBHH, 3a cneT kotopbdc 
3aAaHHBie 3JieMeHTBi h cocahhchhh Moryr 6bitb ycneunio H3BJieneHBi h yAaneHBi H3 

3arpH3HeHHBIX BOAHBDC nOTOKOB, yTJieBOAOpOAHBDC >KHAKHX CpeA HJIH ApyTHX HCXOAHBIX BHAOB 

cbipbh h npoHHx yrjiepoAcoAepacainHX >KHAKOCTeft. Heo6xoAHMo otmcthtb to, hto Bee uejiH h 
3aAaHH, nocTaBJieHHBie nepeA a^hhbim H3o6peTeHHeM, 6bijih bbhiojihchbi, a o ero 
npeHMymecTBax noApo6HO H3JioaceHo BBime. 

B COOTBeTCTBHH C 3THM, BCe BBIHieonHCaHHBie MeTOABI, HX XapaKTepHCTHKH, OCo6eHHOCTH H 

cpeACTBa ocyu^ecTBJieHHH aojihchbi 6bitb npHMeHeHBi Ha npaKTHKe, ho He aojiechbi 

HCHepnBIBaTBCH JIHHIB TeMH BapHaHTaMH , O KOTOpBDC 6BIJIO CKa3aHO BBime. H3o6peTeHHe 6BIJIO 

H3Jio>KeHO, 6a3HpyncB Ha KOHKpexHBix npHMepax, OAHaKO sto BOBce He 03HanaeT, hto oho 

TOJIBKO HMH H OipaHHHHBaeTCH. IlOHHTeH H OHeBHA^H TOT $aKT, HTO H306peTeHHe MOECHO 

HecKOJiBKO nepecTpoHTB hjih neperpymrapoBaTB, y Hero cymecTByeT MHoacecTBo 
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anBTepHaTHBHbix BapnaHTOB, mo#h(|)hk aiiHH , HeKOTOpwe ero HacTHj ajieMeHTti, paa^ejiti 
MoryT 6Brrb 3aMeHeHti turn aonojmeHbi b npouecce pa6oT&i, npa 3-tom He oTciynaa ot 
3aMticjia h He bbdco^a H3 rpaHHH flaHHoro H3o6peTeHHa, TeMH, kto HisieeT npaKnraecKHH onbrr 
b flaHHOfi TexHOJiorHH h pyKOBO^CTByeTM 3thm onHcaHHeM. OTCicma cjie^yeT, hto flaHHoe 
H3o6pereHHe BKJnonaeT b ceoa Bee B03MO5KHtie ero anBTepHaraBbi, MOflH^HKaimH h 
BapnaHTBi, h Ha hhx pacnpocTpaHJDOTca 3aaBJieHHbie npaBa, o neu CKa3aHO HH>ice, h hx 
paBHoneHHBie 3aMeHHTejiH. HacToanniM floicyMeHTOM H3o6peTarejib 3asBJiseT o cBoeM 

HaMepeHHH pyKOBOflCTBOBaTbC* #OKTpHHOH 06 SKBHBaJieHTax (paBHOUeHHBIX 3aMeHHTejMX) 

fljia 3amHTbi b nojmoM o6beMe CBoero H3o6peTeHHH. 
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1. CnocoS ohhctkh )khakhx cpefl, BKjnonaiomHH a#cop6HpoBaHHe coaepacanmxcfl B hchakoh 
cpeae npHMeceft cop6eHTOM, OTaeJiemie h yaajieHHe aacop6HpoBaHHbix npHMeceft h 

5 pereHepauHio copSeHTa, OTJiHnaiomHHCH TeM, hto npHMecu okhcjdiiot npn CMemeHHH mchakoh 
cpe^Bi c OKHCJiHTCjieM irpn HcnojiB30BaHHH nponHTaHHoro KaTajiH3aTopoM cop6eHTa, 
a£cop6HpyioT okchabi npHMeceft, OTflejieHHe h yzjajieirae nocjie^Hnx npoH3BOflflT nyreM 
npoMBiBKH cop6eHTa, nponHTaHHLix HacnnjaMH KaTajiHsaTopa, noJiapHBiM pacTBopHTejieM, a 
pereHepaijHio cop6eHTa ocymecTBJiHioT Henocpe^CTBeHHtiM HarpeBaHHeM h/hjih npoayBKoft 
1 0 ropOTHM ra30M. 

2. Cnoco6 no n.l, OTJnraaromHHc* xeM, hto aowKyio cpe^y npe^BapHTejiBHo pa3fleji5noT Ha 
4>paKi^HH c pa3jiHHHBiMH TeMnepaTypaMH KHneHHH h KOHi^empamicH npHMeceft c 
nocne^yioiijeH pa3#ejiBH0H ohhctkoh 4>paKii;HH. 

15 

3. Cnoco6 no nn.l hjih 2, OTJiKHaxomnftcii TeM, hto OHHmeHHyio cpe^y no^BepraioT 

AOnOJIHHTeXCbHOH O^HO- HJIH MHOrOKpaTHOH OHHCTKC 

4. Cnoco6 no Jiio6oMy H3 nn.l -3, OTHHHaionpcHCH TeM, to) cenapamuo okchaob npHMeceft 
20 ocy^ecTBJiinoT nyreM neperoHKH pacTBopHTejra. 

5. Cnoco6 no jno6oMy H3 nn.l -4, b kotopom hcxoahoh hchakoh cpe^oft slbjulgtcsi bors.. 

6. Cnoco6 no jno6oMy H3 nn.l -4, b kotopom ncxoj^Hoft ^ch^koh cpefloft HBJiaeTCji 
25 yrjieBoaopofl. 

7. Cnoco6 no JnoSoMy H3 nn.l -4, b kotopom hcxoahoh xchakohi cpe^oft hbjihiotch apyrne 
nojwpHtie BO^Htie hchakocth , ■ 

30 8. Cnoco6 no mo6oMy H3 nn.l -4, b kotopom Hcxojmoft hch/jkoh cpe^oft HBJraeTca 
yrJieBo^opo^HBift no6oHHBift npoayKT. 
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9. Cnoco6 no jno6oMy H3 nn.l -4, b koto P om hcxootoh hchzucoh cpejoft kbjihiotch apyrae 
yrjiepoflcoflepMcamHe hchakocth. 



10. Cnoco6 no JiK>6oMy H3 nn.1-5, b kotopom y^ajweMtie npuMecH - yrjieBoaopoabi. 

11. Cnoco6 no n.10, b koto P om no,a yKa3aHHMMH yrjieBoaopoaaMH noflpa3yMeBaiOTca 
cJieflyronme.ocTaTOHHoe TonjiHBO, KOTejibHoe toujihbo, ManiHHHoe Macro, ctipaa ne$rh, 
umyr, kokcobbih otcthjijwt, Ha<|>Ta, KepocnH, araejibHoe TonjiHBO, 6eH30Ji, TOJiyoji h 6eH3HH. 

12. Cnoco6 no nn.l hjih 5, b kotopom yaajiaeMbiMH iipHMecaMH «bjkuotch MeTanjnj. 

13. Cnoco6 no nn.l hjih 5, b kotopom yaajraeMbiMH npHMecaMH SBjiaioTCH HeMeTajiJiHnecKHe 
TBep^Bie BemecTBa. 

14. Cnoco6 no nn.l, 6 hjih 8, b kotopom hcxoahoh jkhzikoh cpe^oH HBJiaiorcfl caeayiomHe 
BemecTBa: KpeKHBT-6eH3HH, «H3ejn,Hoe toikihbo, KepocnH, BaKyyMH&ie flHCTHJUisTbi, 
KOTejitHoe TonjiHBO, jierKHft rasoiuib, cwpaa ne^Tt, TaacejiBift rasofijib, BaKyyMHbm rasoftjib, 
JierKHH ra3oiiJib KaTajiHTHHecKoro KpeKHHra, ra30HJit KOKcoBaHHa, Ma3yr h Ha^Ta. 

15. Cnoco6 no nn.l hjih 6, b kotopom yflajiaeMbiMH npHMecaMH abjisiotch cepocoflepacamne 

COejCCHHeHHSC. 



16. Cnoco6 no nn.l hjih 6, b kotopom yaajweMbiMH npHMecaMH sbjmk>tcji MeTaajiBi. 

17. Cnoco6 no nn.l hjih 6, b kotopom yaajiaeMHMH npHMecHMH jrejwioTca a30THCTLie 
coeflHHeHHH, apoiviaTHHecKHe coe^HHeHHa h nojiHUHKJiHHecKHe apoMarHHecKHe coeflHHeHHH. 

18. Cnoco6 no n.15, b kotopom b cepoco^ep»caniHe coe«HHeHHH bxo^ht no KpaHHeft Mepe 
OflHH 3JieMeHT H3 cjieflyionieH rpymibi: THO<i>eH, MepKanraH, 6eH30THo<i>eH, ,ziH6eH30THO(J)eH, 
Ha4>To6eH30THo4>eH, flHHa4»TOTHo4)eHLi h poflCTBeHHbie hm 6ojiee BbicoKOMOJieKyjiapHtie 
apoMaTHHecKHe tho^chbi, a TaKHce ajncHji- h apoMararaeciaie roMOJiora aaHHbix coeflHHeHHH. 

19. Cnoco6 no n.6, r#e hcxoahoh xowkoh cpeaoii ABJiaeTca oacHHceHHbift yrojib. 
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20. Cnoco6 no n.l, r«e OKHCJieHHe npHMecefi ocymecTBJunoT n P H HcnojiBSOBaHHH Bosayxa b 
KaqecTBe okhcjihtcjm. 

21. Cnoco6 no n.l, r fl e OKHCJieHHe npHMeceft ocymecTBJiaioT npn HcnojitsoBaHHH KHcnopoaa 
b KanecTBe OKHCjnrrena. 

22. Cnoco6 no n.l, r^e OKHCJieHHe npHMeceft ocymecTBJHnoT npn HcnojiBSOBaroiH osoHa b 
KanecTBe OKHCjiHTeJW. 

23. CnocoG no n.l, we OKHCJieHHe npHMeceft o cymecTBJWiOT npn HcnonB30BaHHH 
nepeKHCHoro coe^HHeHHa b KanecTBe oKHCjiHTejw. 

24. Cnoco6 no n.l, rae OKHCJieHHe npHMeceft ocymecTBJiaioT b npncyTCTBHH cop6eHTa, 
nponnTaHHoro HacranaMH KaTajiH3aTopa. 

25. Cnoco6 no jno6oMy hs nn.l, 20, 21, 22, 23 , r fl e BosaeftcxBHe rasoM-OKHCJiHreneM 
conpOBoayiaeTCH irpeBpameHHeM ero b ny3Bip&KH pa3MepoM b 1 mhkpoh. 

26. CnocoS no n.24 3 me cop6eHT, nponHTaHHBift HacTHnaMH KarajneaTopa, coctoht H3 
MeTajuia, mejiOHH, mejiOHHo-seMejiBHoro MeTanna, OKCHfla Merajuia, 6HMe T ajMHHecKHX 
KOMnosnnjHH (KOM6HHanHH MeTajuioB), a Ka T ajiH3aTop, BBeaeHHtift b nacrany yniepona, 
npeacraBJiaeT co6oft ahokciw KpeMmw, okcew ajnoMHHiw, neojniT, nepjiHTOBBie 4>o P mbi, jih6o 
Jno6oft .zjpyroft TBepfl&ifi nopncTBift cop6eHT. 

27. Cnoco6 no n.24, rae b copSeHTe, nponnTaHHOM nacTHnaMH KaTajncaTopa, npHcyrcrayioT 
KaTajiHTHHecKne MeTanjiti, npeACTaBJieHHsie cjieayiomeH rpynnoft: Me^t, uninc, cepe6po, 
KoSanbT, acejie30, MapraHen, MOjni6jD(eH, BaHa^HH, BOJn>4>paM, cypBMa n ojiobo. 

28. Cnoco6 no jno6oMy hs ira.26, 27, r R e b cop6e H Te, npomrraHHOM HacranaMH 
KarajiHsaTopa, KaTajiHTHHecKHft KOMnoHeHT BKjnoHaeT b ce6a 6HMeTajuiHHecKHft 

KaTaJIHTHHeCKHft KOMnOHeHT, B KOTOpOM B CBOK) OHepeflb flOJDKHO 6BITB TaKOe COOTHOUieHHe 
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KOTopoe HaxoflHTca b .zmanasoHe ot 10:1 no 



29. Cnoco6 no n.26, rae b co P 6enxe, nporoixaHHOM HacxnnaMH Kaxannaaxopa, 
5 KaT&nHTHHecKHM MeTajuioM ABjiaeTca cepe6po. 

30. Cnoco6 no n.26, rae b cop6e H xe, nponnxaHHOM HacxnnaMH Kaxajnraaxopa, 
KaxauHXHHecKHM MexajuioM flBjraexca Me,m>. 



10 



25 



30 



31. Cnoco6 no n.26, r«e b cop6e H xe, nponnxaHHOM HacxnnaMH Kaxajiroaxopa, 
KaxajnixHHecKHM MexajuioM flBjwexca CMect cepe6pa h Mem. 



32. Cnoco6 no n.31, rae b cooxbcxcxbhh c KaxajraxHHecKOH SHMexajuinnecKOH KOMnoanipieH 
KaxauHXHHecKHM KOMnonenxoM aBjmexcs 6HMexa™ecKHH KaxanHranecKHH KOMnonenx, 

1 5 BKjnoHaiomHH b ce6a cepe6po h Me;n> b bccobom cooxHoraeHHH npHMep H o 1:1. 

33. Cnoco6 no n.26, r«e b copoeHxe, nponnxaHHOM HacxnnaMH Kaxajnnaxopa, 
KaxaimxHHecKHM MexajuioM HBjiaexca Ko6anBx. 

20 34. Cnoco6 no n.26, r fl e b copSeHxe, nponnxaHHOM nacranaMH Kaxajnwaxopa, 
KaxariHXHHecKHM MexawioM aBJiaexca HHKejn,. 

35. Cnoco6 no n.26, rae b cop6e H xe, nponnxaHHOM HacxnnaMH Kaxannsaxopa, 
KaxannxHHecKHM MexajuioM aBJiaexca CMect HHKejw h Ko6ara.xa. 



36. Cnoco6 no n.35, W e b cooraexcxBHH c KaxajinranecKOH 6HMexajuiHHecKOH KOMnoannneft, 
KaxajiHXHnecKHM KOMnonenxoM jmjnrexca SHMexajunreecKHH KaxajmranecKHH KOMnonenx,' 
BKjnonaionmH b ce6a HHKejn, h Ko6ajn,x b BecoBOM cooxHomemiH npHMepHo 1:1. 

37. Cnoco6 no n.26, rae b cop6e H xe, npomrraHHOM HacxnnaMH Kaxajinsaxopa, 
KaxauHXHHecKHM MexajuioM aBJiaexca uhhk. 
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38. Cnoco6 no n.26, rae b co P 6eHxe, nponHxaimoM <racximaMH Kaxanroaxopa, 
KaTajiHTHHecKHM MeTanjioM flBjiflercfl ojiobo. 

39. CnocoS no n.26, r*e b co P 6eHxe, nponnraHHOM HacranaMH KaxajiHsaxopa, 
5 KaxajmxBraecKHM MexaroioM aBjwexca CMecB nmnca h ojioBa. 

40. CnocoS no n.39, i*e b cooxBexcxBHH c KaxajraxHHecKOH 6nMexanjiHHecKOH KOMnosHnneH, 
KaxanHXHHecKHM KOMnoHeHxoM rajwexc* 6HMexajuniHecKHfi KaxajiHXHnecKHH KOMnoHeHX, 
BKraoHaromafi b cefa marine a ojiobo b bccobom cooxHonieHHH npnMepHo 2:1. 

10 

41. Cnoco6 no nn.26 ra 27, rae b cop6eHxe, nponnxaHHOM nacxnnaMH Kaxarasaxopa, 
KOMnoHeHxti KaxajinxHHecKoro Mexajuia noHHaceHHofi BaneHXHoexn o6bihho npncyxcxByiox b 
npeaejiax ox 15 ao 40 nponeHxoB k o6meMy Becy cop6eHXHon KOMno3HUHH. 

15 42. Cnoco6 no n.26, r«e b cop6e H xe, nponnxaHHOM HacxHnaMH Kaxajinaaxopa, mejioHL h 
mejioHHO-seMejiBHbie Mexajijiti BH6H P aiox h 3 cjieayioineH rpymna: HaxpnH, Kajinfl, KajiBn,HH, 
MarHHH. 

43. Cnoco6 no n.26, r*e b copSeHxe, nponnxaHHOM qacxHnaMH KaxajiHsaxopa, nopHcxoft 
cxpyKxypoH cop6enxa xBJiaexcH yniepofl. 

44. Cnoco6 no nn.24 hjih 43, r*e pearanno yraepoaa c coe^HHeHHeM Mexajuia 
npeflnoHXHxejiBHO npoBOflax b oxcyxcxBHH Bos^yxa, Koraa yrjiepo* HaxoflHxca bo 
BSBemeHHOM cocxohhhh b xaKOM pacxBopnxejie, b koxo P om cnoco6 H o pacxBopHXbcs 
coe^HHeHHe Mexaroia. 

45. Cnoco6 no n.26, rae b cop6eHxe, nponnxaHHOM nacxHnaMH KaxaJiHsaxopa, nopHcxoft 
cxpyKxypoii cop6eHxa ABJiaexca neojinx. 

46. Cnoco6 no n.45, b KoxopoM npeflnoHXHxejibHo Hcnojrayiox xaraie neojraxbi, KaK 
*oaca3HTH, b oco6eHHocxH neojinx Y h neojinx X, y koxo P bix pasiuep nop npesbnnaex 10 
aHrcxpeM b /THaMexpe. 
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47. Cnoco6 no n.46, r«e b hohhbih o6mch KarajiHsaTopa b (fcoacasHTOBofi cipyKType c<niTaeTca 
npaeMJieMBiM, ecjm oh Haxomrrca b npefleaax 50-75%. 

48. Cnoco6 no n.26, r^e b cop6eHTe, nponnTaHHOM HacranaMH KareuiH3aropa, nopncToft 
CTpyKTypofi cop6eirra aBJiserca nepjmroBaa 4>opMa. 

49. CnocoS no n.48, r^e nepjiHT npncyTCTByeT b KOMnoannHH Hocirrejia cop6e H Ta b 
KOjmnecTBe 6t 15 flo 30 nponeHTOB k Becy. 

50. Cnoco6 no n.l, rfle pacTBopnrejieM aBJiaiOTca nonapHbie opraHHHecKne h/hjih nonapHbie 
HeopraHH^ecKne pacTBopHTean, a hmchho: apoManreecKne coeaHHemw, 
ranoreHHSHpoBaHHBie apoManiHecKHe coe/nffleHHa, opraHoxjiopnpoBaHHbie coeflHHeHHa, 
KeTOHBI h cnnpTBi. 

51. Cnoco6 no n.50, r«e noaapHbiM opraHnnecKHM coe^HHeHHeM aBaaerca TOJiyoji. 

52. CnocoG no n.50, r^e nojiapHtiM opramiHecKHM coe^HHeHHeM aBjiaerca aneTOH. 

53. Cnoco6 no n.50, r«e noaapHbiM opraHKraecKHM coeaHHeiraeM aBaaeTca MeraHOJi. 

54. CnocoS no n.50, rae noaapHbiM opramreecKHM cocmraeHHeM aBaae-rca 3TaHoa. 

55. Cnoco6 no n.50, rae noaapHbiM HeopraHmrecKHM coenHHeHHeM aBaaerca aHXJiopoMeTaH. 

56. Cnoco6 no n.50, rfle noaapHbiM HeopraHHHecKHM coenHHeHHeM aBaae-rca anxaoposTaH. 

57. Cnoco6 no n.50, rae noaapHbiM HeopraHnraecKHM coeaimeHHeM aBaae-rca aHxaopo6eH3oa. 

58. Cnoco6 no n.l, b kotopom noaapHbiM pacTBopHTeaeM aBaae-rca KOM6HHaniia 
HHHcenepeHHCJieHHtix pacTBopHreaeH, brjuohm apoMa-nreecKHe coenHHemia, 
ranoreHHSHpoBamnae apoMaraHecKHe coenHHeinia, opraHoxaopHpoBaHHbie coeaHHeHHa, 
KeroHti h cnnpTbi. 
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59. Cnoco6 no n.58, b kotopom kom6hh^i{hhmh nojispHHx pacTBopHTejiefi hbjihiotch 
cjie^yiomHe: TOJiyoji, ;mx*opo6eH30Ji, anxjiopoMeTaii, anxjioposTaH, mnoioneHxaH, aneTOH, 

3TaHOJI H MCTaHOJI. 



60. Cnoco6 no n.l, r«e wm npocyrnHBamw cop6eHTa, nponHTaHHoro HacninaMH 
KaTajinsaTopa, ero HarpeBaiOT no TeMnepaTyp ot 15°C no 150°C, b saBHCHMocxn ot ynpyrocra 
napoB noJiapHoro pacxBopnTejia, Hcnojn>3yeMoro «jw npoM&mKH pacTBopHTejra. 

61. Cnoco6 no n. 60, r^e Hapswy c HarpeBOM npnMeraioT npo^yBKy ropaHHM ra30M. 
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B2HHKD H T.A. 
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